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Compare the 


=LINK-BELT 100" 


Conveyor Idler Construction Features 


Complete Line of Idlers 
Troughing Idlers — illustrated above 


Impact Troughing Idlers 
— recommended for use at loading 

points of the conveyor, especially 

when large lumps and heavy or 
coarse materials are being han- 

dled; to provide a cushion to ab- 

sorb the impact of the material and 

protect the belt against bruising or tearing. 


Positive Action Self-Aligning Idlers 
— for non-reversible belts. Should 
be spaced intermittently in both the 
carrying and return runs to auto- 
matically position the belt on the 
conveyor idler roadbed correcting 
misalignments due to off center load- 
ing, strong side winds, or unequal 
belt stretch. Counterweighted - Disc 
Self-Aligning Idlers for reversible 
belts are also available. 


Return Idlers—have same smooth 
rounded-edge outer shell and in- 
terior construction as the trough- 
ing rolls, your assurance of an 
efficient return run with minimum 
belt wear. 


Rubber Tread Return Idlers — for 
use when handling a wet or sticky 
material that clings to the belt, as 
these idlers induce a bending or 

kneading action to the belt which breaks the material loose. Also 
ideal for use when handling a material that has a corrosive action 
on iron or steel. 

Link-Belt builds many types and designs of idlers for special serv- 
ices in addition to those illustrated. Refer your belt conveyor idler 
problem to Link-Belt for sound solutions. 


For more than half a century, the name LINK-BELT 
has stood for pre-eminence in belt conveyor idlers and 
accessories. The original design has been steadily 
improved and now the Series ‘‘100” Idler offers top 
quality in this type of equipment. Installations have 
been made throughout the world and include some of 
the widest, the longest and the highest belt conveyors. 


Link-Belt idlers offer such outstanding features: 
grease-in-dirt-out seal . . . rolls with smooth rounded- 
edge outer shell to minimize belt wear . . . high-grade 
roller bearings . . . interlocking nut and yokes to pre- 
vent brackets from spreading under unusual impact 
...end brackets of tough malleable iron are riveted 
to and extend well beyond the rigid T section cross 
member to provide stability and transmit load directly 
to steel bar feet which are welded to each end of 
the cross member . . . grease fittings for rolls are pro- 
tected within the deep outer ribs of the end bracket 


and provide a convenient and safe means for lubri- 
cation. 


Idlers can now be shipped from stock—full details 
on Series ‘*100”’ Idlers are shown in Book No. 1915. 
It should be on the desk of every engineer using belt 
conveyors. Address the nearest office. 

LINK-BELT COMPANY (Chicago 9, Indianapolis 6, Phila- 
delphia 40, Atlanta, Dallas 1, Houston 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. 
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CONVEYING MACHINERY. 
“THE COMPLETE LINE” 
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You'll Need These Five Savings In 1950! 


1—SPEED—S-D “Automatics” can discharge coal at the tipple at the rate 


ee of more than 2 cars a minute! 
e 
eet 2—AUTOMATIC DUMPING—Our automatic “Jerk-out” unlatching device 
does away with all labor at tipple. Each car automatically discharges its 
ct r load .. . dumping on the move, and can fill the bin level full! 
° 
we. 3—LOW MAINTENANCE—S-D “Automatics” lead an easy life because they 
- are not subjected to the strains incident to being lifted or turned over 
for dumping. 
bri- 
4—NO COAL BREAKAGE—Coal is not dropped—it is laid down gently, 
through one door at a time. Coal breakage is reduced to the absolute 
tails minimum. 
15. 3—NO TRACK CLEAN-UP—Now, S-D “Automatics” are completely 
belt SEALED . .. Safety Sealed! Because of a Dust-Roof seal over space 
between doors and frame, and with a new patented sealed hood over 
si wheels, coal dust cannot sift down onto tracks ... a feature that, in 
me Pi itself, can save operators thousands of dollars annually in track clean-up 
costs. 
11,648 


SANFORD-DAY IRON WORKS, Inc. + Knoxville 9, Tenn. 
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JOY axivane’ 


GIVE YOU 
TOP EFFICIENCY 

ANY 
OF TUBING 


IF MAIN VENTILATION is your Problem 


JOY AXIVANE* MINE FANS 
GIVE YOU MORE AIR AT FAR LOWER COST 


*Trade Mark Reg. U.S. Pat. Off. 
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Right: a twin installation of Type I-21 
jor AXIVANE Blowers at a large 
metal mine. 


LOW 


Below: the same twin units, looking 
down. Left, opposite page: a typical 
JOY AXIVANE Exhaust Mine Fan 
installation, at another metal mine. 


an 


With the vaneaxial design, pioneered by JOY in mine 
ventilation equipment, you secure the great advantage 
of unmatched efficiency over the widest possible oper- 
ating range. JOY AXIVANE Blowers give you top 
performance in either high or low pressure service. 
You don’t need different types of blowers for different 
lengths of ventilation tubing, and you eliminate blower 


Write for Bulletin, or 


replacement when the tubing length must be changed. 
What’s more, JOY Blowers are compact and space- 
saving, Operate more quietly, provide smoother air 
flow and require minimum power. @ Let JOY solve 
your air supply problems... there are types and sizes 
of AXIVANE Blowers and Fans to meet every mine 
ventilation requirement. 


a 
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JOY MANUFACTURING COMPANY 


GENERAL OFFICES: HENRY W. OLIVER BUILDING - 


IN CANADA: JOY MANUFAC 


TURING COMPANY 


PITTSBURGH 22, PA. 


ANADA MITEL SALT, ONTARIO 
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NO OTHER MIDDLEWEIGHT 


JACKHAMER 


OFFERS YOU ALL OF THESE 


HEAVY-DUTY 
FEATURES 


A DOUBLE-KICKER PORT VALVE that 
allows full air pressure on the piston for 
a longer period of time, resulting in more 
powerful blows and stronger rotation. 

AN IMPROVED BLOWING ACTION that 
puts air at full line pressure directly into 
the chuck cavity for better hole blowing. 


A THREE-IN-ONE BACKHEAD that per- 
mits a quick changeover to wet, dry or 
blower type drilling. 
& 
A BRONZE CHUCK-NUT that cuts re- 
placement costs and prolongs piston life. 


A BUSHED PISTON-STEM BEARING 
that reduces piston wear, lowers main- 
tenance costs and maintains an air cushion 
at the front end of the drill. 


These features, plus light weight and easy holding, 
make the J-40 the most powerful — and the most 
versatile Jackhamer in its class. It’s light enough 
for the widest range of general work, and powerful 
enough to handle many of your BIG jobs, too. 

Ask your nearest I-R office for a demonstration. 


Inger. rsoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 413-5 
ROCK DRILLS COMPRESSORS AIR TOOLS DIESEL AND GAS ENGINES 
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The Jackhamer designed 
with the Carset Jackbit in 
mind 
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SET WITH CARBOLOY INSERTS 


e CENTRIFUGAL PUMPS e VACUUM EQUIPMENT 
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BUILT TO DELIVER 
MORE TONS PER CABLE 


““SECURITYFLEX” has grown to mean leadership in 
mine cable as a result of ... 

Anti-short breaker strip between conductors (avail- 
able in cable with or without grounding wire)... 
crush resistance... special heat resistant insulation... 
rugged neoprene jacket that resists flame and abra- 
sion ... non-kinking construction . . . assurance of 
more continuous service. All this means more tons per 
cable. 

Securityflex meets all requirements of the U. S. Bu- 
reau of Mines Flame Test and diameter specifications, 
Anaconda Wire & Cable Company, 25 Broadway, 
New York 4, N. Y. 


* 
ANACONDA Suuily MINE CABLE AN 
*An Anaconda Trade-Mark 


~ 


#3 


PARALLEL 
MINE CABLE 


NEW DESIGN GIVES LONGER 
SHUTTLE CAR SERVICE 


Shuttle car service demands a cable that can take it. 
The inherent advantages of Securityflex Parallel Mine 
Cable, coupled with a recent improvement in design 
that greatly reduces grounding wire failures, make 
this cable more suitable than ever for shuttle car use. 
You will find this parallel mine cable gives longer, 
safer operation under the extreme cable tensions en- 
countered in shuttle car service. 49476 
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TIMKEN revolutionizes 


the one-use rock bit! 


NEW “SPIRALOCK” BIT GIVES YOU ALL 


NON-RIFLING! 


[THESE ADVANTAGES 


EASIER TO GET 
ON AND OFF! 


STAYS ON 
DEPENDABLY! 


ANY DRILL 
STEELS CAN 
BE USED! 


FAST CUTTING! 


NON -CHOKING 
BACK FACE! 


CROWNED-CHISEL 
PILOT! 


SIMPLIFIES 
PREPARATION 
OF DRILL STEELS! 


MADE OF LONG-LASTING TIMKEN STEEL! 


NEW one-use rock bit developed by The Timken 
Roller Bearing Company offers you special ad- 
vantages that can’t be equalled by any other one-use bit. 
It’s the revolutionary Timken® one-use “Spiralock”’ bit! 


The new bit has a unique “Spiralock” union—a square 
socket that spirals slightly as it recedes. The superiority 
of this union has been proved under actual on-the-job 
conditions. 


The bit stays on dependably in the hole. Yet it’s easier 
to get on and off. Just a few blows of the drill and it’s on; 
just a few blows of a hammer and it’s off. Steels last much 
longer, are easier to prepare and recondition. Existing 
drill steels of any size and section can be adapted easily 
and quickly. 


Other great advantages of the new bit are: Fast-cutting 


design. Crowned chisel pilot for easier starting and “‘col- 
laring.” “X” cutting edge that prevents rifling in any 
ground. Non-choking back face, scalloped and rounded 
off to prevent chips packing behind the bit. And because 
it’s made of Timken electric furnace steel, the “Spiralock” 
bit has a long life. 


The new one-use “Spiralock” bit—designed for drilling 
jobs where bit reconditioning is impractical or undesir- 
able—is the latest addition to the Timken rock bit line, 
which includes the famous threaded multi-use bit and 
threaded carbide insert bit. And Timken is the only com- 
pany that offers you all three types. 


For help in selecting the right bit for your job, call on 
our rock bit engineering service. Write to The Timken 
Roller Bearing Company, Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


Your best bet for the best bit for every job 


TIMKEN g 


ROCK BITS 


threaded Timken threaded Timken one-use 
mul ti- “use 
rock bit. 


“Spiralock” 
rock bit. 


carbide insert 
rock bit. 
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Du Pont Electric Blasting Caps are 
well known for their dependability. 
Three important reasons are that they 
embody the most advanced improve- 
ments in design and manufacture that 
have been made in over fifty years. 
For example: 


T NYLON INSULATED WIRES. They're 
tough. They resist abrasion, and yet 
the insulation can readily be removed 
when necessary. They’re clean . . 
easy to handle. . . nonkinking. And 
they’re colored for maximum visibil- 
ity in the mine. 


2 RUBBER PLUG CLOSURES. Double 
crimping securely locks rubber plugs 
in cap shells and assures maximum 
resistance against water, dampness 
and the extremes of temperature. In 
addition, these closures permit the 
use of short length cap shells that 
make priming easier and safer. 


WHY COAL MINERS 
OK THESE CAPS 


3 SHIELDED SHUNTS. Cellophane-lined 
aluminum foil short-circuits the leg 
wires through the entire length of the 
bared ends and also shields the ends 
from contact with electric currents. 
This gives double protection against 
premature firing. 


Du Pont Electric Blasting Caps are 
supplied with white insulated iron 
or red and yellow insulated copper 
wires. Both types are available in 
standard lengths ranging from four 
to twelve feet. 


The Du Pont representative serving 
your vicinity will gladly give you com- 
plete information about these caps or 
any of the other Du Pont products 
designed to help make the job of 
mining coal easier, safer and more 
economical. Have a friendly talk with 
him whenever you can. E. I. du Pont 
de Nemours & Co. (Inc.), Explosives 
Department, Wilmington 98, Del. 


DU PONT EXPLOSIVES 


BLASTING SUPPLIES AND ACCESSORIES 
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These 
Du Pont Permissibles 
also widely approved 


“MONOBEL” AA because it is an 


economical producer of big lump coal. 


“LUMP COAL” C because it has 


a characteristic heaving action that 
puts coal where it’s easy to load. 


“GELOBEL” C because it is ideal 


for hard rock and slate work ...a 
gelatinous dynamite unaffected by wet 
conditions. 


—and for stripping: 
DU PONT ‘“NITRAMON’* 


—the safest blasting agent—is stead- 
ily becoming more popular. Easy and 
safe to store, handle, load, hook up 
and fire. Packed in watertight contain- 
ers. Non-headache-producing. 


DU PONT 
MULTIPLE-SHOT 
PERMISSIBLE 
BLASTING 
MACHINE 4 


Compact. Sturdy. Water-Resistant. A 
ten-cap unit of the twist type. 


DU PONT “DETECT-A-METER” 


New instrument is 


both a stray cur- 
rent detector and 
a blasting gal- 
vanometer. An 
inexpensive in- 
vestment in great- 
er safety. 


GOT YOUR COPY? 


New Edition—Du Pont Blasters’ 
Handbook 

Contains over 470 
pages of helpful in- 
formation for every 
blaster. Profusely il- 
lustrated. It's a book 


you need and can 
use. Send for it now. $1.50 postpaid, 
including tax where applicable. 


* Reg. Trade-mark for n‘trocarbonitrat¢ blasting agent 


Listen to “‘Cavalcade of America” 


Tuesday Evenings—NBC 


pat OFF 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


— 


FLOTATION RECOVERY OF COAL FINES 


Because “Froth Flotation” 


the Principle... Application... Results 


is a relatively new process in coal preparation, the Denver Equipment Company 
presents here a picture story of...the principle...the application...the result of Flotation recovery of coal fines. 


In 1903 it was discovered that bubbles 
would pick up chemically coated par- 
ticles of mineral in a weak acid pulp 
and carry them to the surface. This 
selective mineral recovery principle is 
now used to recover fine particles of 
coal from high ash content wastes. 


Bubble structure is important because 
small bubbles expose greater surface 
area for attracting coal than do large 
bubbles. Smaller bubbles have added 
strength and lifting power. Compare 
bubble to cube. A 1°’ cube has surface 
area of 6 square inches. 


COAL FINES 


y REAGENT = 


Coal fines are pulped with water. 
Reagents, usually kerosene or fuel oil, 
are added. Reagents affect coal differ- 
ently than waste ash or gangue. Coal 
becomes “filmed’’ with reagents.. 
waste does not. Bubbles are created 
which attract and adhere to coal fines. 


A chemical attraction between bubbles 
and reagent coated coal fines causes 
bubbles to attract and collect coal. 
Waste, not being coated with reagents, 
is not collected by bubbles. Photo by 
H. Rush Spedden is enlarged 83 times, 
shows small bubble carrying load. 


Same 1” cube, when divided into 1000 
1/10” cubes has total exposed surface 
orea of 60 square inches compared to 
only 6 square inches of original 1° 
cube. Result is greater available sur- 
face area for attracting and lifting fine 
particles of coal to surface. 


Enlarged photograph of several bub- 
bles carrying particles to surface. Addi- 
tion of pine oil or other froth producing 
reagent often aids in creating smaller 
more active bubbles which have greater 
attraction to the reagent coated par- 
ticles of fine coal. 


A 1” cube of coal, broken to pass 
through 10 mesh screen would hove 
similar increase in surface area. 


Increased surface area of bubbles 
attracts and carries fine particles of 
coal to surface. Coal particles ¥g’’ to 0” 
respond best to flotation. 


Flotation machine consists of tank to 
contain coal pulp, mechanism for agi- 
tating and creating bubbles, method of 
removing coal froth and means of dis- 
posing of tailings or waste. Over 33,000 
Denver ‘‘Sub-A” Flotation Cells are 
serving the world around the world. 


Typical coal froth on standard Denver 
“Sub-A’s’’ recovering coal fines from 


waste material. Froth flotation is recog- 
nized as best method for recovering 
coal fines at low cost. 
extensively 
America... 


Method is used 
in Europe, Africa, South 
as well as U.S. and Canada. 


OTATION ENGINEER 


DENVER NEW YORK CHICAGO EL PAS 


TORONTO © VANCOUVER © MEXICO, D. F. 
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Most coal is recovered in standard 
Denver ‘‘Sub-A’s.’’ Special conditions 
have resulted in special machines such 
as this one with deep digging froth 
removal rakes which remove and par- 
tially dewater the large volume of coal 
fines prior to drying for market. 


LONDON JOHANNESBURG RICHMOND, AUST. 
ite friends happier. healthé 


aud lthier™ 


DENVER EQUIPMENT COMPANY 


1406 SEVENTEENTH STREET ® DENVER 17, COLORADO 


{ Page 


Floating coal. Costs of recovering mar- 
ketable product from coal wastes 
already at surface range from 20c to 
50c per ton of recovered coal. Flotation 
feed comes from slurry water, silt, 
sludge, waste dumps, middlings, coal 
dust and high-ash mine-run coal fines. 


Laboratory testing of coal fines accu- 
rately tells percentage, ash content and 
best method of recovery. Facilities of 
Deco’s Coal Testing Division are avail- 
able to any firm seeking to improve 


over-all net recovery of marketable 
coal. |. Write for details. 


T PUBLICATIONS AVAILABLE @ The complete story of 


Denver 


Denver 
F10-B29) 

( Coal Flotation (Bulletin F10-B20) 

CJ Coal Flotation at Pittsburgh Coal 


“Sub-A” Flotation (No. 


(0 Coal Flotation at Sloss-Sheffield 
(M4-B52) 


Address. 


| 
| 
| 
| 
| Company (Bulletin F10-B14) 
| 
| 
| 
| 
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‘Sub-A”’ Flotation appears in a new bulletin No. F10-B29. This bulletin 
together with other technical publications of 


value to Coal Preparation 


Engineers will be sent to you without cost or obligation. Please check below. 


C) Coal Flotation at Lehigh Naviga- 
tion Coal Co. (Bulletin M4-B50) 


Denver-Dillon Vibrating Screens 
"] Denver Spiral Rake Thickeners 


[] Denver Adjustable Stroke Dia- 
phragm Pump 


( Denver Vertical Sand Pump 
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Substitution of a bucket with an 
approximate capacity of 46 cu 
yds in the place of its original 
and smaller one has made this 
Hanna Coal Co. machine, at 
Georgetown No. 12 mine, Ohio, 
one of the largest in the world. 
It is electrically equipped 
throughout by General Electric. 
Amplidyne control has resulted 
in substantially increased pro- 
duction. Though working on a 
24-hour schedule, the shovel has 
lost practically no time for elec- 
trical maintenance since it was 
first put into operation in De- 
cember 1946. More than 2500 
shovels and draglines have been 
equipped with electric drive by 
General Electric. 


% 
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Hoist, swing, and crowd generators re driven by a G-E 1250- 
hp synchronous a-c motor (upper level). Shown on lower level is 
the power-factor amplidyne, exciter generator, and swing gen- 
erator, all driven by a G-E 200-hp induction motor. The ampli- 
dyne synchronous motor field, says Mr. E. Gaston, electrical 
engineer of the Hanna Coal Company, maintains optimum power 
factor at full voltage, and reduces line losses to a minimum. 


G-E amplidyne-controlled drive 
on Hanna Coal 
giant stripping shovel pro- 
vides faster hoist, swing, and 
crowd actions, works around 
the clock with minimum time 
lost for maintenance or repairs. 


Amplidyne control of hoist, swing, and crowd actions gives the 
operator instant shovel response. It provides faster acceleration 
and deceleration to cut seconds off each pass and increase daily 
yardage handled. The three G-E amplidynes shown control the 
three shovel motions precisely. Even at high speeds, they pre- 
vent the excessive current and torque peaks which might damage 
electrical and mechanical equipment. 


GENERAL ELECTRI 


The huge bucket is raised and lowered by two G-E 425-hp MDP 
hoist motors, one of them shown here. Sturdy MDP motors 
incorporate such features as heavy steel frame to withstand 
severe service, dust-proof mountings for all bearings, improved 
banding and commutator design to permit operation at higher 
maximum safe speeds, and split frame to permit removal of top 
half for easy inspection of armature. 


Swinging the shovel is the job of 
three G-E 125-hp MDV vertical 
swing motors (one shown at left). 
In addition to the main driving 
and control motors, some 30 aux- 
iliary motors from 1- to 15-hp 
were furnished by G.E. for blow- 
ers, fans, oil pumps, steering, etc. 
Here an auxiliary Tri-Clad open 
dripproof motor drives the MDV 
motor’s blower. Tri-Clad design 
and construction give three-way 
extra protection against physical 
damage, electrical breakdown, and 
operating wear and tear ;. .. 
proved by more than 1,500,000 
Tri-Clads now in service. 


Simpler and more compact, the G-E amplidyne control panel 
shown uses fewer control devices, and takes up less space in 
crowded quarters. During the past six years, modern amplidyne 
control has been engineered into nearly all large shovels and 
draglines equipped by General Electric. For better results, make 
sure your shovels have G-E equipment throughout. Apparatus 
Dept., General Electric Company, Schenectady 5, N. Y. 
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Piping equipment for every system... 
from one complete line 


FOR BETTER CONTROL 
OF HARD-TO-HOLD FLUIDS 


Crane Diaphragm Valves—in plain iron or Neoprene-lined types— 
are ideal for conveying compressed air, compressed or liquefied 
gases, volatile and corrosive fluids. Crane separate disc-diaphragm 
construction—a revolutionary improvement in packless valve design 
—makes these new valves safer, more durable, more efficient. 


On Crane valves, the diaphragm is used only to seal the bonnet 
. is not subject to cutting, crushing and rapid wear. A separate 
circular disc permits positive shut-off even should the diaphragm 
fail. Y- pattern body design assures greater flow capa- 


city, minimizes pressure drop. Crane separate disc- Se | 

diaphragm design reduces appreciably the torque 5 ¢ WORKING PRESSURES: 
required to operate these valves. For further informa- ; a 
tion, WRITE FOR CIRCULAR AD-1761. = 
CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas peset van! wt ‘ 


Screwed or flanged ends. 


& ONE ORDER TO CRANE COVERS ALL PIPING NEEDS... 
FOR THIS AIR COMPRESSOR INSTALLATION, FOR EXAMPLE 


SEDIMENT 5 
SEPARATOR UNION 
FITTINGS > 


S 


SAFETY 
VALVES 


FLANGED 
FITTINGS 


© WELDING 


VALVES 


= 


J 


BOLTS AND 
GASKETS 


VALVES 
EVERVTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES « FITTINGS « PIPE « PLUMBING AND HEATING 
[ Page 12] 
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Ball Mill 


Because the ores and materials handled in milling differ 
so widely in their impact and abrasive characteristics 
..- American Brake Shoe Company supplies liner cast- 
ings in a variety of outstanding wear resistant alloys: 


Amsco 13% Manganese Steel—for use where impact 
is medium to very heavy or liner design is intricate. Sur- 
face work-hardens under impact, while body remains 
tough and shock resistant. If breakage is a problem, it 
is almost a sure sign that parts should be made with 
austenitic manganese steel. 


Amsco “Chrome-Moly” Steel—for mill conditions of 
light to medium impact, with medium abrasion. This 
alloy has proved consistent in its wear-resistant charac- 
teristics, the result of fully controlled formula and heat 
treatment. Typical applications include small diameter 
mills, mills operating at slow speeds, or mills charged 
with small balls. 


ABK Metal (Ni-Hard)—where operating conditions in- 
volve a high degree of abrasion and very light impact. 
eee 
For example, in a Colorado gold mine heat treated alloy 
steel liners ground 87,838 tons of ore, while Amsco 13% 
manganese steel liners ground 131,729 tons. At a copper 
mine standard manganese steel liners cost .74 cents per 
ton milled, while Amsco “chrome-moly” liners cost only 
.68 cents. All field studies prove the important point that 
selection of the best alloy should be controlled by the 
impact and abrasion conditions in the mill. For further 
information on this subject, send for our free 12-page 


booklet, “Alloy Steels for Ball Mill Liners and Grates?’ 


AMERICAN 


OMPANY 


Feed head for 96” x 32’ com- 
partment mill, showing manga- 
nese steel segmental liners and 
throat liners. 


AMERICAN MANGANESE STEEL DIVISION 


CHICAGO HEIGHTS, ILL. 


Foundries at Chicago Heights, Ill., New Castle, Del., Denver, Colo., Oakland, Calif., Los Angeles, Calif., St. Louis, Mo. 
Offices in principal cities. In Canada: Joliette Steel Limited, Joliette, Que. 
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IT’S THE 


THAT COUNTS 


That’s why Longyear insists on selected materials, and 
precision machining in building diamond core drills. 
Here are examples of parts or processes that must meet 
critical tests: sound castings, high-grade alloys for gears 
and shafts, perfect alignment, precise tolerances, quality 
bearings, thorough lubrication. These features give 
Longyear drills endurance, steady performance, econom- 
ical operation. Select any Longyear model and know that 
goodness goes all the way through. 


ECONOMY RESULTS FROM BUILT-IN QUALITY 


The Junior and UG Straitline core drills illustrated are 
popular models. They repeatedly demonstrate to users 
the value of sound internal construction. Operators are 
getting STEADY DRILLING PERFORMANCE, and 
LARGER FOOTAGES per shift because there are no 
break-downs due to inferior materials or workmanship. 
These factors add up to OPERATING ECONOMY. The 
word gets around. That is the reason for new orders,and Lower Picture—UG Straitline, Air Driven 

why repeat orders keep coming in. Think it over and let Capacity: 2000’ of EX core or 1600’ of AX core 
us quote you on suitable drill equipment for your next job. 


Upper Picture—Junior Straitline, Diesel Driven 
Capacity: 1000’ of EX core or 800’ of AX core 


Each model is equipped with screw feed or 


CORE DRILLS AND SUPPLIES hydraulic drilling head; also may be supplied with 


; : air, electric, gasoline or Diesel motive power. 
Longyear manufactures a complete line of core drills— 


large or small, for surface or underground use. There is 


a quality-built model suited to your needs. Remember, we do core drilling under con- 
Also, quality-built diamond drill accessories and tract. You may prefer to use this service 
standard supplies are available from stock. rather than to buy drills. Consult us on your 


requirements. 


Write us for specific information. 


E. J. LONGYEAR COMPANY 


MINNEAPOLIS, MINNESOTA, U.S.A NEW YORK OFFICE, 1775 BROADWAY 


DIAMOND CORE DRILLS + CONTRACT CORE DRILLING 
SHAFT SINKING ° GEOLOGICAL INVESTIGATIONS 


REPRESENTATIVES IN PRINCIPAL MINING CENTERS IN THE UNITED STATES AND OTHER COUNTRIES 
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uESS 
clutch 


MORE 


loader output... 


LUTCH REPAIRS costs down 50% ...no delays for “warming 
C up” loaders . . . easier and faster loading . . . these benefits have 
been brought to midwest mines by SUPERLA Mine Lubricants. 
Here’s why these products will assure similar benefits for you. 

SUPERLA Mine Lubricants keep transmission cases clean. 
Clutches operate easily with no gumming or coking caused by oil 
deposits. When machines are started, these lubricants flow readily 
between clutch plates, protect them against wear, eliminate “clutch 
drag” and the necessity for warming up loaders. During long 


Mine Lubricants 


periods of continuous operation, SUPERLA Mine Lubricants do 
not thin out excessively, provide safer lubrication for clutch plates. 

A test of SUPERLA Mine Lubricants will prove their ability to 
keep your loaders on the job longer with less maintenance. These 
products are available in oil and grease grades suitable for any 
type of cutter or loader. A Standard Oil Lubrication Engineer will 
gladly help you select the proper grades for your equipment. 

Write Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 


STANDARD OIL COMPANY (INDIANA) 
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PLAN FOR DRIVING ENTRIES 


PREFABRICATED TRACK SYSTEM 
PATENT APPLIED FOR 


The Simplest Way is the Best Way 


Simplicity has always been the 
keynote of Bethlehem prefabricated 
track, and the layout shown above 
is one good example. In this in- 
stance, straight rails are needed 
in only four lengths, and there are 
but five different lengths of curved 
rails. 

It's hard to imagine anything 
much simpler. For quick identifi- 
cation, numbers welded on the 
rails are keyed to corresponding 
numbers on the drawing furnished 
the track crew. To illustrate: where 
the plan calls for an ‘‘8”’ rail, the 
trackman simply selectsonemarked 
“8” and places it as indicated on 
the blueprint. Highly-trained crews 


BETHLEHEM 


aren't needed; assembly is so easy 
that very little instruction is re- 
quired. 

Another great feature of Bethle- 
hem prefabricated track is its flexi- 
bility. It is equally suitable for 
both advancing and retreating. 
It can be applied equally well to 
both the block system and the 
room-and-pillar system. It can be 
adapted to 45-deg, 60-deg, or 90- 
deg turns. Moreover, Bethlehem 
track is equipped with reversible 
stock rails, which can be used for 
either right- or left-hand turnouts. 

Just give us projection plans of 
your workings or proposed work- 
ings; we'll tailor the track layout to 


fit your needs. It will come to you 
complete with rails, switches, 
switch stands, frogs, steel ties, 
turnouts, joint bars, and all other 
accessories. For full details, call or 
write the Bethlehem man nearest 
you. He’s at your service. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 

On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: 

Bethlehem Steel Export Corporation 


PREFABRICATED TRACK 
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SHELDON P. WIMPFEN, Editor 


January, 1950 


Half A Haircut 


UNFORTUNATELY the term ‘‘welfare state’’ has 
been generally applied to the dangerous tendeney in 
modern government to adopt legislation that means 
sharing the insecurity resulting from all incentive- 
deadening systems. Thinking Americans have sought 
to attain security through their own efforts and have 
grown strong in the process. Our competitive capi- 
talist form of economy has flourished on the founda- 
tion of individual initiative and progress and has 
provided the people with a larger share of the good 
things of life than is enjoyed in any other nation. 

In contrast to the proven system of self help, 
ardent pension advocates propose adoption of the 
Fair Deal ‘‘ Welfare State.’’ With but little con- 
cern as to where the funds will come from to finance 
the system, it appears that the pension drive is di- 
rected towards promising everybody $100 a month 
at the age of 65. No guarantee, of course, is made 
regarding the purchasing power of that sum. 

Let’s look at some of the cireumstances surround- 
ing the welfare hoax. In 1935 a tax of one percent 
each was imposed on employes and employers to pro- 
vide monthly benefits for insured workers in their 
old age and also lump sum death benefits. This tax 
has now been increased to one and one-half percent 
on employer and employe. 

Last October the House overwhelmingly approved 
a bill (HR 6000) to expand social security. This 
bill provides extension of coverage to add 11,000,000 
more persons to the 35,000,000 now covered. Larger 
payments are provided to the retired and to this 
would be added the enormous burden of permanent 
and total disability insurance. To pay for these 
extended benefits, payroll taxes begin at three per- 
cent, as at present, half to be paid by the employe 
and half by the employer. The taxable base wage 
has been raised 20 percent to $3600. In 1951 and 
through 1959, the combined tax rate rises to four 
percent, and to six and one-half percent in 1970. 

Estimates of the total cost of existing and 
recommended social security, pensions, health and 
welfare programs under the auspices of the Federal 
Government range from a low of 6.4 billion to 7.6 
billion for 1950. These estimates rise rapidly to 
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the 15.9-23.7 billion range for 1960, 24.3-33.7 billion 
for 1980, and 29.5-41.3 billion for the year 2000. 
To meet this tremendous burden, a payroll tax of 
15 percent has been indicated by the Social Security 
Administrator. On the basis of the experience of 
similar ‘‘welfare’’ programs in other countries, if 
these proposals become law the obligations of the 
system will become so large that no payroll tax as 
yet hazarded by any politician will be adequate. 

Looking back at 1935 when the taxing first 
began, the dollar had a purchasing power far dif- 
ferent from at present. Under the elastic monetary 
system which has been enforced upon Americans 
we can now buy half a haireut with the money 
saved by foregoing one ten years ago. There is 
little if any evidence on which to assume stable 
purchasing power for the dollars of future years. 
Rather, we may count upon a continuation of the 
present trend of steadily decreasing purchasing 
power so long as a policy of dissipation of the na- 
tional wealth is followed. 

England adopted social benefits along with other 
nationalistic schemes, to discover they resulted in 
greater ‘‘austerity’’ and, as one statesman aptly 
phrased it, ‘‘Endless vistas of free false teeth and 
nothing to chew on.’’ With taxes in England at an 
unprecedented high level, Sir Stafford Cripps stated, 
‘We have chosen quite deliberately—and in this 
all parties have participated—to have our benefits 
in the form of extended social services. * * * Each 
year, and year after year, we must provide, out of 
taxation, the money required for these services and 
for defense. * * * From a financial point of view, 
this means a large budget and high taxation.’’ 

We can observe the lesson and make our choice. 
Are we to abandon our economic system in favor of 
the Fair Deal welfare scheme? Experience abroad 
has been disastrous. Experiments here would, most 
likely, demonstrate that our economy would break 
down under the double burden of the social 
security programs pushed by the Administration 
and organized labor. Are we ready to accept the 
consequences of changing a system that has provided 
the highest standard of living in the world? 
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This general view of the electrocarbonization field test shows the rheostat, instrument building. electrodes, heat exchanger. 


compressor and water tank 


Electroecarbonization of Coal 


Electricity Utilized to Produce Gas from Coal in Place 


THE possibility of bringing to the 
land surface gas made from coal in 
place has intrigued many in America 
as well as in Europe, Africa, and Rus- 
sia. Experimental work has been con- 
tinuing for many years abroad, and 
for the past three years domestically. 

The U. S. Bureau of Mines, in co- 
operation with the Alabama Power 
Co., has done considerable work, and 
is currently spending large amounts 
of money, under the direction of 
Messrs. Fies and Elder, to find an- 
swers to many problems. In general, 
the approach has been through tap- 
ping coal seams by drilling vertical 
holes from the surface to or through 
the seam. In some cases tunnels have 
been driven through the coal seam to 
expedite carbonization, or for explora- 
tory purposes. 

Initial ignition has been obtained 
by use of an incendiary bomb dropped 
through a bore hole onto a prepared 
“kindling” bed, and reaction continued 
by use of oxygen or air pumped down 
a bore hole. 

A new approach to the ignition of 
the coal bed was investigated at the 
Missouri School of Mines, Rolla, Mo., 
by the school authorities and Erich 
Sarapuu, a scientist with the school. 
The laboratory work consisted of pen- 
etrating large blocks of bituminous 
coal and lignite with an electric cur- 
rent of proper characteristics. Gas 
of high Btu content was formed al- 
most immediately, and lower Btu gas 
later with addition of oxygen and/or 
steam. 

When field experiments were de- 
cided on, a cooperative agreement was 
made June 1, 1948, between the Mis- 
souri School of Mines and the Sinclair 
Coal Co. of Kansas City, Mo. This 
agreement was renewed in 1949. A 
site was chosen on the property of the 


Hume-Sinclair Tiger mine, approxi- 
mately 75 miles south of Kansas City. 

An electric transformed station was 
set up with one 500-kva unit having 
2300-v secondary output. Holes were 
drilled vertically through the over- 
burden and coal seam. Steel pipe was 
used for casing holes, and to conduct 
the current to the coal seam. The 
pattern of cased holes gave a small 
“grid” arrangement where gas could 
be collected from any or all holes and 
oxygen, steam, etc., could be supplied 
in any or all, alternately, if desired. 

When the current is sent down 
through the electrodes into the seam 
the electric resistance of the coal pro- 
duces heat and the seam begins to 
give off oil-saturated gas. This gas 
comes to the surface through the 


By THOMAS C. CHEASLEY 


Assistant to President 
Sinclair Coal Co. 


same pipes which act as electrodes. 
Much of the moisture is removed as 
the gas moves through a water col- 
lector located where the electrodes 
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Underground production of synthesis gas from coal 
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Underground carbonization and distillation 


converge into a single pipe. Before 
the gas is discharged through an out- 
let pipe it passes into a flow meter 
and a cooling tower. Carbonization 
takes place, yielding a gas rich in oil 
and of high heat value. 

After the coal bed becomes suffi- 
ciently heated so that it will burn and 
yield other gases, the electric current 
is stopped and air and oxygen is 
pumped into the coked and porous 
coal seam to sustain further combus- 
tion. This continues the supply of gas 
from the actual gasification of the 
coal. 

Proper instruments to measure all 
components quantitatively and quali- 
tatively were or are being installed, 
and new transformers are now being 
negotiated for, to give a wider control 
of current input. 


Scrubbing equipment, gas holders, 
and other necessary equipment are in 
place, and many tests of short dura- 
tion have been completed on the initial 
test stage, carbonization. 

Following the determination of sev- 
eral factors, such as maximum dis- 
tance between electrodes which can be 
bridged under varying current charac- 
teristics, the second stage, or gasifica- 
tion of resultant coke, will follow. 
This will include thorough testing of 
gas quality derived under various vol- 
umes and pressures of oxygen and/or 
steam introduced through the bore 
holes to the incandescent coke bed. 

Results to date have been gratify- 
ing, and it is anticipated that future 
work will also provide satisfactory 
experimental answers. 

The question of economics of the 


process will not be decided immedi- 
ately, but it seems there are many 
favorable fact3rs available with the 
use of the electric carbonization meth- 
od, and perhaps the highest hurdle is, 
at the moment, the end use of the 
gaseous product. There are several 
possibilities in the gas usage program, 
however, such as synthesis gases for 
various uses, direct use in a gas tur- 
bine, and other combustion uses. 


It remains to be found what best 
use or uses can be met, and also what 
the relative Btu or other value would 
cost on a continuing operating basis. 
But, from past performance, it does 
not seem too optimistic to say that 
the electrocarbonization process will 
find a place in which it will be useful. 


Water rheostat trol 
current going to electrodes 


A flare of gas produced by the elect bonizati 
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Large Diameter Churn-Drill Holes Increase Breakage 
Per Foot of Drilling 


By G. J. BALLMER 


Superintendent of Mines 
Chino Mines Division 
Kennecott Copper Corp. 


DRILLING and blasting of churn- 
drill blast holes has been the accepted 
procedure of preparing the ground 
for shovel loading at Chino Mines 
ever since the inception of the open- 
pit method of mining. In the earlier 
days of the operation the churn drills 
were small and used tools of small 
diameter. As machinery improved, 
the drills became heavier and the di- 
ameter of the holes larger. The meth- 
od of blasting was also greatly in- 
fluenced by the type of shovel in use. 
When railroad type shovels were used 
it was customary to shoot one or two 
holes at a time. This shooting was 
done after the shovel had cleaned up 
the broken ground ahead of it and 
also had cleaned the toe as far as it 
could reach. The holes would then be 
blasted into the pit. With the advent 
of the more efficient full-revolving 
type of shovel another system of 
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blasting had to be devised because the 
old method did not furnish enough 
room for the shovel to get through. 


Factors Affecting Change 


In the new manner of blasting, a 
row of 6-in. blast holes the full 
length of the bench was prepared, 
track was removed, and the full row 
blasted at once. Difficulty was en- 
countered in sufficiently fragmenting 
the ground and in some eases high 
bottom and hard toes resulted. The 
use of more powder was tried but, 
when sufficient powder was introduced 
into the holes, the holes blew out 
because the powder gases could not 
be properly confined. It was then de- 
cided to enlarge the holes to 9-in. 
diam in order that the bulk of the 
powder would be lower in the hole 
and the addition of more stemming 


would help to confine the gases better. 
This proved successful and the ad- 
justments were made as to ratio be- 
tween toe load and bank height and 
also spacing between holes. The ad- 
vent of faster powder at about this 
time helped the situation because this 
powder resulted in less heave and 
greater fragmentation. It was then 
possible to blast the banks with the 
resultant broken material staying 
within the limits of the track which 
no longer needed to be removed for 
blasting. 

After considerable experience with 
9-in. blast holes, a loading factor was 
arrived at for the various types of 
rock encountered in the pit. Blasting 
could then be done with accurate pre- 
dictions as to how the ground would 
break and how far it would throw. A 
certain amount of speculation natu- 
rally occurred at this point and after 
some serious thinking and theoretical 
calculating it was decided to try some 
holes of larger diameter. The 12-in. 
size was chosen because some bits of 
that size were at hand together with a 
drill to handle these bits. Also, this 
size drill hole afforded nearly twice 
the volume available for powder per 
foot depth as compared with a 9-in. 
hole. 
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Drilling large-diameter blast holes at the Chino pit 
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In staking out an experimental shot 
it was decided to maintain the powder 
factor constant. (The powder factor 
is defined as being the amount of rock 
broken by one pound of explosive.) 
The capacity of the bore of the hole 
was calculated and the rise of powder 
in the hole was estimated. In this man- 
ner the powder capacity of the hole 
was obtained. By multiplying this by 
the powder factor a figure was ob- 
tained which represented the burden 
capable of being blasted by this one 
hole. This burden was divided into 
the total burden of the bench and the 
number of holes determined necessary 
to break the bench. The length of 
bench to be blasted was divided by 
the number of holes necessary. This 
results in data for hole spacing. 

In all this calculating, no saving of 
powder was postulated—it was esti- 
mated the saving could be made on 
footage of hole drilled. It had been 
satisfactorily demonstrated that a 
larger size hole could be drilled as 
fast as a smaller diameter hole, pro- 
vided tools of proper size and weight 
were used. Hence the time and labor 
cost would be the same and probably 
the only additional cost would be a 
slightly greater bit cost. 


Test Gives Good Results 


An experimental shot based on the 
above information was layed out. The 
only difference in drilling this shot 
was in diameter of hole and hole 


More than 20,000 


spacing. When this portion of the 
bench was ready for blasting and all 
calculations as to burden and amounts 
of explosives needed were made, the 
shot was loaded and blasted. 


This experimental blast was over 
only a portion of the bench; the re- 
mainder of the bench was shot in 
the usual manner with 9-in. holes. 
The results of the blast were really 
better than expected. The heave was 
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tons of copper ore are blasted daily 


somewhat less than that experienced 
with 9-in. holes and the fragmenta- 
tion every bit as good. The powder 
was well confined and no blow-outs 
occurred. Based on the results of 
this first shot it was decided to add 
approximately 4 ft more to the toe 
load. Thus a little more ground would 
break and more space to the track 
would be completely filled. This meant 
that the shovel would have more 
broken rock per foot of advance than 
heretofore. 

Several more experimental blasts 
were shot with excellent results and 
subsequently several of the drills 
using 9-in. bits were equipped with 
12-in. tools. 


Drill-Hole Spacing 


Churn drill holes are spaced along 
the edge of a bench, so far as is prac- 
ticable, in tangents. Holes are located 
at an average distance from the crest 
of about 12 ft for 9-in. holes and 15 ft 
for 12-in. holes. Hole spacings are 
approximately 17 ft for 9-in. holes 
and 25 ft for 12-in. holes. All these 
measurements are somewhat depend- 
ent on the nature of the ground. These 
holes are drilled from 5 ft to 9 ft be- 
low grade depending on bank height, 
the higher banks requiring more depth 
below grade. 

In places along the bank where the 
toe protrudes too far, reliever holes 
or so-called toe holes are drilled with 
pneumatic drifters. There is no set 


standard so far as lateral spacing or 
inclination of the toe holes is con- 
cerned, and these holes are placed in 
the most advantageous positions to 
properly break the toe and relieve the 
bank in question. 

When drilling on a bench has been 
completed and it is ready for blasting, 
measurements of the toe, height of 
bank, the depth of hole, and amount 
of water in each hole are made and 


the cubic yards of burden calculated 
for each hole. This information is 
used to determine the kind and amount 
of powder required to break the 
ground satisfactorily. Incidentally, 
no attempt is made to dry the blast 
hole either by bailing, pumping, or by 
shooting the water out. The only con- 
cession to the presence of water in 
instances of this kind is the use of a 
water-resistant powder instead of the 
free-running bag powder. 

The churn-drill holes on a given 
bench may vary a few feet in depth, 
some being slightly deeper than nec- 
essary. Care is taken that the holes 
are deep enough and a certain allow- 
ance is made for a hole filling up 
slightly before it is blasted. Holes are 
all loaded to the same depth so that 
all the powder is on the same plane 
for the entire shot. 


Loading Practice 


In wet holes water resistant powder 
is used which is obtained in 8 by 22-in. 
cartridges for 9-in. holes and 10 by 
16-in. cartridges for 12-in. holes. 
These cartridges weigh 50 lb each. 
They are lowered into the hole by 
means of a rope and a special hook. 
A free running bag powder is used 
in dry holes. This is loaded by drop- 
ping each 12%-lb bag into the hole. 
During loading a dolly is used to 
measure the powder rise. 

The powder is hauled in from the 
powder magazine in 100-case truck- 
loads. The proper kind and amount 
of powder is unloaded at each hole. 
Two powdermen double prime each 
hole with primacord and two powder- 
men load the powder under the direct 
supervision of a powder foreman. 
This loading operation is usually fast 
although ‘there are various factors 
such as amount of water in the hole, 
ragged collar, drill casing left in the 
hole, and powder sometimes hanging 
up in the bore of the hole, which may 
cause delay in loading. 

All holes are thoroughly stemmed. 
Stemming is obtained by scraping up 
soil and finely broken decomposed 
rock from a hillside near the edge of 
the pit. This is pushed into a bin by 
bulldozers and drawn off through 
chutes into dump trucks and dumped 
near each hole. A bulldozer is used 
to push the stemming to the collar. 
Two men with shovels fill the hole 
while one man holds the primacord in 
the center of the hole. 

Experience has shown the need 
for at least 30 ft of stemming on top 
of the powder and, where possible, 
more is desirable. General practice is 
to have about 35 ft of stemming in 
holes on a 50-ft bench and 32 ft on a 
40-ft bench. 

The powder rise in the drill holes 
has a direct bearing on the amount 
of stemming that can be added. The 
following table shows the powder rise 
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for 9-in. and 12-in. holes for the 
various sized cartridges of 50-lb weight 
used in wet holes and 50-lb bags of 
free running powder used in dry holes. 


Size of Bag 
Hole Cartridge Powder Powder 
Size Rise Rise 
9-in. ... Sby 22in. 20 in. 16% in. 
12-in.... 10by16in. 12% in. 9% in. 


Therefore, the 15 ft available for 
powder in a 9-in. hole on a 50-ft bank 
will accommodate nine cartridges of 
8 by 22-in. size, totaling 450 lb, or 
10% cases, or 537 lb of free running 
bag powder. However, the same length 
of bore in a 12-in. hole will accommo- 
date 14, 10 by 16-in. cartridges, 
weighing 700 lbs, or 19 cases, or 950 
lbs of free running bag powder. The 
additional burden which may be al- 
located to each larger sized hole is 
apparent. 

When all holes are loaded they are 
connected to a main trunk line of 
primacord and fired with a blasting 
battery, using one No. 8 electric cap 
at each end of the trunk line. 

It should be pointed out here that 
all blasts and particularly bank blasts 
are fired the same day they are loaded. 
No powder is allowed to remain in 
the holes overnight. 


Light Drills—Heavy Tools 


In general, the operation of the 
rigs drilling 12-in. holes is the same 
as those drilling 9-in. holes. It must 
be pointed out, however, that at the 
present time there are 16 drills in 
operation. Two are large drills cap- 
able of handling a 5000-lb string of 
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The 900-ft deep Chino pit of the Kennecott Copper 


Height of bank.... 
Hole spacing... . 
Average toe load........ 
powaer loader... 
Tons blasted per pound of powder 
Tons blasted per foot drilled 
Ratio—toe to bank height... 


9-in. holes 12-in. holes 


744 ft 712 ft 
see 45.1 ft 46.0 ft 
ft 24.6 ft 
29 
2249 ft 1508 ft 
35.4 ft 39.6 ft 
93,638 tons 102,388 tons 
19,500 lb 22.250 
4, 
41.64 67.90 
-785 .861 


tools each and the remainder are 
lighter drills which normally should 
handle a string of tools weighing 
about 2800 lb. Of these 14 lighter 
drills, 7 have been equipped with 
strings of tools weighing about 3800 
lb and drilling 12-in. holes. Experience 
has shown that the larger drills with 
their heavy string of tools can drill 
a 12-in. hole at the same rate of 
speed that the lighter drills can drill 
a 9-in. hole. But when the lighter 
drills are loaded up with a string of 
tools intermediate in weight and 
equipped with 12-in. bits their drilling 
rate is less than those drills equipped 
with proper weight tools. The ad- 
vantage of 12-in. holes, however, out- 
weighs this partial lack of efficiency. 

Blasting as done at Chino, from 
slightly below grade to slightly above 
the grade of the bench, has a tendency 
to shatter the rock right at grade. 
Consequently when holes are started 
they must penetrate broken material 
and the holes at the collar have a 
tendency to ravel and cave. Short 


pieces of casing are used to overcome 
this. Caving is more prevalent and 
extensive with 12-in. holes because 
of the greater charge of powder con- 
centrated in a smaller area. But even 
with this apparent disadvantage the 
12-in. holes are still superior to the 
9-in. holes. 

The above statistics of two shots 
show the differences between 9-in. and 
12-in. drilling. 

There is a certain amount of back- 
break present with bank blasting such 
as outlined above. This, too, varies be- 
tween the 9-in. and 12-in. holes. It 
has been noted that approximately 
8-9 percent more yardage is loaded 
out of a 9-in. blast than the calculated 
burden. The excess amount loaded 
out of a 12-in. blast may be-as high 
as 15-18 percent. By using 12-in. 
holes, with their greater toe load and 
greater back break, it is possible to 
drill and blast a greater depth of 
bench with seven rows of holes than 
is ordinarily possible with eight rows 
of 9-in. holes. 


Corp. operates in sight of the Kneeling Nun 
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Bituminous Coal Reserves 


Coal Resources Committee Recommends Methods 
of Estimation 


A REAPPRAISAL of the bituminous 
coal resources of the United States is 
under way as sponsored by the Na- 
tional Bituminous Advisory Council 
and directed by its Coal Resources 
Committee. On December 8, 1948 the 
committee submitted to the Council 
its recommendations for estimating 
the areas east of the Mississippi 
River; the report was adopted and 
the committee was directed to con- 
tinue its studies with respect to the 
areas west of the Mississippi. Accord- 
ingly, conferences were arranged in 
July 1949 which were attended by 
representatives of the U. S. Geologi- 
cal Survey, U. S. Bureau of Mines, 
State Geological Surveys and coal 
companies operating in the areas; the 
men most intimately acquainted with 
mine developments and coal reserves 
in these fields. A summary of the dis- 
cussions and recommendations at these 
conferences is given in the following 
account. 

. Most of the Midwest mining is 
by the strip method where some oper- 
ators are handling 30-35 ft of over- 
burden to recover a 14-in. seam of 
coal. Although strip areas are limited 
to outcrop workings and are of short 
duration, because of their present im- 
portance, special treatment should be 
given these thin seams under shallow 
cover, that might not otherwise be 
recovered or considered. 

The demand for good coking coal 
found in Arkansas and Oklahoma 
warrants the deep mining of 20-in. 
seams and operations are contem- 
plated at depths of over 1000 ft to 
recover coal beds around 4 ft thick. 
Mine costs are bound to be high, and 
except for the value of the product 
for special uses, these operations in 
our present economy could not be 
justified; this is another illustration 
of the need for a prompt and realistic 
estimate of our coal reserves. 

In the Midwest area, the coal re- 
serves, as proven by State Geological 
Survey staffs, are but a small fraction 
of those shown by the U. S. Geological 
Survey. It would seem reasonable to 
request the U. S. Geological Survey 
to use the later and more reliable 
figures and also to drop their category 
of “inferred” reserves, about which 
there is so much doubt. By taking 
into consideration mining losses up 
to 50 percent and by eliminating the 
large tonnage included in “inferred” 
reserves, the estimated recoverable 
coal is reduced to a figure more nearly 
approaching practical results. 
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Surveying and estimating the re- 
coverable coal reserves in the Rocky 
Mountain and Western areas present 
a different and more difficult problem 
than in the East. In many fields, 
there has been little mine develoy- 
ment so that much prospecting may 
be necessary to determine with reas- 
onable accuracy what can be recov- 
ered. Adding to the difficulties of an 
accurate estimate is the great un- 
certainty of many of the coal deposits. 
The beds vary greatly as to both 
thickness and continuity; irregular 
structure and heavy pitches, plus 
water and, in some cases, large quan- 
tities of gas, make difficult and ex- 
pensive mining. 

Coal production in the West, has 
been declining because of competition 


Anthracitic (anthracite 
and semianthracite) 


SEES Low volatile bituminous 


sees Medium volatile and high 
volatile bituminous 


E23 subbituminous 


Lignite 


from other fuels. Colorado, once pro- 
ducing over 12,000,000 tons annually, 
is now producing less than 6,000,000 
tons; Wyoming once over 10,000,000 
tons is now mining 6,000,000 tons; 
Washington and New Mexico are each 
reduced from over 4,000,000 to a little 
over 1,000,000 tons. Utah is an ex- 
ception as its output has increased 
from about 3,000,000 tons in 1935 to 
7,500,000 tons in 1947. As there are 
ample coal reserves available for any 
near future needs, it is the opinion 
that any attempt to hurry an ap- 
praisal of Western reserves might de- 
tract from the accuracy of the results. 


The specific recommendations for 
inclusion in a plan for reappraising 


the bituminous coal and lignite re- 
sources based upon the discussion had 
at the July 1949 meetings follow: 
Maps should be made showing the 
area of each bitiminous coal bed with 
a thickness of 28 in. or more, and 
the area of each bed with a thickness 
of over 14 in. under a cover of less 
than 100 ft. In addition, the map 
should include the area of each lignite 
bed with a thickness of 36 in. or more. 
Corollary information should be pre- 
sented, such as values for Btu, vola- 
tile matter, moisture, sulphur, carbon, 
and ash fusion temperature. 
Calculations and tabulations should 
classify reserves as: Class 1, proven 
and probable; Class 2, indicated. Strip- 
pable resources should be given like 
treatment. The difficulty and expense 
of mining coals less than 36 in. thick 
or seams pitching more than 5 deg 
should be given consideration. At- 
though some maximum mining depths 
are now more than 1500 ft, some 
areas could not be _ economically 
worked at depths beyond 1000 ft, and 
it was suggested that coal under 1000 
ft of cover be included as “proven 


Coal Fields of the United States. 
Prepared by the Geological Survey, Department of the Interior, 


and probable,” and coal with cover 
of 1000-2000 ft of cover be included 
as “indicated recoverable.” It was 
recommended that the term coal re- 
serves be used by the Bureau of Mines 
to indicate the proven recoverable 
coal. 


The Coal Resources Committee is 
under the chairmanship of Andrew B. 
Crichton, president, Johnstown Coal 
and Coke Co., and is made up of the 
following members: Claude P. Heiner, 
president, Utah Fuel Co., L. Russell 
Kelce, president, Sinclair Coal Co., 
George H. Rupp, manager mining de- 
partment, Colorado Fuel & Iron Corp., 
and Paul Weir, president, Paul Weir 
Co. 
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Backfilling of ‘excavated area stopped course of fire and saved 4,500,000 tons of coal 


How A Coal Outcrop 
Was Controlled 


An Extract of a Report by the U. S. Bureau of Mines, 
Describing Methods Used to Extinguish a Fire at the 
I.H.I. Mine, Rifle, Colo. 


By J. H. EAST, JR., H. W. RUSSELL, R. L. BOLMER 


Regional Director, Resid 
U 


, and Mini 


. S. Bureau of Mines 


THE Wheeler coal seam near Rifle, 
Colo. has been burning on fee land 
for many years and in 1946 the fire 
reached the government-owned land 
leased to the I. H. I. Mine. By 1948 
the fire had burned far enough into 
the mountain so that if prompt action 
was not taken it would be impractical 
to control or extinguish it. The proj- 
ect to control fire was started April 
29, 1949 and successfully completed 
on July 18, 1949. The total cost in- 
cluding the contract work, engineer- 
ing, travel and automobile expense of 
the Bureau of Mines supervisors was 
$39,867.05. 

The outcrop of the Wheeler seam 
strikes southeast; it is exposed inter- 
mittently and at the Rifle Creek loca- 
tion it dips 56 to 62 deg southwesterly. 
The main bed ranges from 9-11 ft in 
thickness with two riders which range 
up to 5 ft in thickness. The seam con- 
tinues uninterrupted approximately 
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4% miles southeast and an estimated 
4,500,000 tons of good bituminous coal 
were threatened. 

Information obtained locally indi- 
cates that the present fire originated 
from a supply of hay stored in one 
of the old mine workings. It spread 
to the mined-out area west of the 
I. H. I. property and within the past 
four years had progressed eastward 
to the portal of the present workings; 
the progress can be traced on the 
hillside by the caving subsequent to 
the burning of the outcrop (Fig 1). 
This forced the abandonment of the 
original mine portal and necessitated 
the driving of a new entry. The oper- 
ator removed hot and burning ma- 
terial with a bulldozer and packed 
dirt on top to seal it; the area 
cooled but when winds came from the 
northwest the fire again became active 
and smoke and gases entered the 
mine workings. The banks above the 


Fire 


portal were fractured badly and prob- 
ably admitted air to the burning area. 
The plan to control the fire was de- 


Fig. 1. Sunken area shows where coal 
has burned 


veloped in the Denver office, Health 
and Safety Division, Bureau of Mines. 
In general, the plan involved placing 
an incombustible barrier across the 
path of the fire along the outcrop. 
This would not only break the con- 
tinuity of coal near the surface, but 
also would prevent air from reaching 
the seam beneath the barrier. The 
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Fig. 2. Rider seams overlie the main bed 


details selected were chiefly dependent 
upon the topography of the area in- 
volved and the steeply dipping strata 
at the location, giving due considera- 
tion to providing an effective control 
to the fire’s progress with a minimum 
expenditure. 


Method of Extinguishing 


The mine is on the east side of the 
rather steep canyon and the mountain 
rises rapidly to about 1000 ft above 
the road. The coal outcrop is obscured 
on the eastern slope except along the 
cut at the portal. The hanging wall is 
soapstone with three thin rider beds 
of coal, overlain with several feet of 
shale and approximately 18 ft of 
sandstone (Fig. 2). 

Plans consisted essentially of re- 
moving the cracked and broken over- 
burden above the mine track level 
and establishing a solid face. The 
excavation was to be 75 ft in length 
and the width as determined by the 
depth of the cut. The excavation was 


Fig. 5. Excavation encountered an aban- 
doned entry which marked lower limit 
of fire area 
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to be backfilled by incombustible ma- 
terial to the original road level and 
the top 15 ft of backfill was to be 
compacted. The contractor’s equip- 
ment consisted of three bulldozers, 
one ripper and three service trucks. 
As the terrain above the track level 
was fractured and ioose, the first 
work in this area was cleaning off the 
underbrush and loose rock to make 
it safe for workmen. The clay and 
unconsolidated material in this area 
were sloped % to 1, the hard sand- 
stone % to 1. 

The first excavation was started 


Fig. 4. A berm was left to pro 


approximately 55 ft above and 100 
ft east of the portal of the haulage 
adit where the fire was known to be 
burning. Cracks were visible on the 
surface and the bank appeared un- 
stable. The excavated material was 
removed by bulldozers and placed in 
a ravine away from the fire area 
(Fig. 3). A 15-ft berm was estab- 
lished at the track level (Fig. 4), and 
the excavation progressed at a % to 
1 slope. Smoldering coal was removed 
throughout this section and below. 
An abandoned mine working was 
broken into on June 25, approximate- 
ly 25 ft below the road level. No 
evidence of a fire or burnt coal was 
discovered below the old working and 
the excavation was stopped in cold 
coal approximately 40 ft below the 
road level July 6 (Fig. 5). 


vide a roadway from portal to tipple 


Fig. 3. Excavating material from the fire area 


Final measurements of the excava- 
tion were completed July 12. Back- 
filling began on July 14 and was com- 
pleted to the road level July 18; this 
was made with clay bulldozed into 
the pit and simultaneously compacted. 
The main seam and rider beds are 
exposed along the berm leading to the 
tipple, and the mine operator has been 
warned that refuse and scrap material 
must not be stored against the coal 
face as a spontaneous fire may result. 
A refuse dump site was selected on 
top of the backfill on the footwall side 
of the main coal bed. 


& 


Engineers’ measurements show that 
28,887.4 cu yd of earth, rock and coal 
were removed and 3490.4 cu yd of 
backfill were placed. The yardage 
moved in this project exceeded the 
original estimate of 15,000 cu yd due 
to the amount of material that was 
moved to reach solid ground at the 
east end of the cut. The backfill yard- 
age required was considerably less 
than the estimated 7500 cu yd. The 
contractor prosecuted the work con- 
tinuously from April 29 to July 18, 
1949, inclusive, with at least the three 
items of equipment specified in the 
contract, not less than one eight-hour 
shift per day, not less than five days 
per week. Including the two sub- 
contractors, three to six men were em- 
ployed on this project. A total of 4850 
lb of explosives was used. 


25 


4 
yok 
a 
> 
a 
3 
| 
| 
— 
& 
a 


Tomorrow's Ore 


Exhaustive exploration on fringes of old districts and in capped areas will result in new mines 


WORLD PRODUCTION curves for 
copper, lead and zinc started an up- 
ward climb about 1886. The rise was 
smooth and steady until 1914, when 
World War I produced an explosive 
increase in copper production. The 
output of lead and zinc was affected 
less drastically. During this period 
copper production exceeded that of 
lead for the first time in history. Fol- 
lowing the postwar slump of 1919 to 
1922, production of these metals 
climbed to new all-time records, from 
about 1924 to 1930. Between 1931 and 
1935 the three curves portray a V-can- 
yon. World War II produced a Jung- 
frau pinnacle in the copper curve, 
1942 production (2,800,000 metric 
tons) exceeding the previous peak 
(1929) by 47 percent. The curves for 
lead and zinc more closely resemble 
their 1929 counterparts. United States 
production curves follow world pro- 
duction curves in all particulars. 

Smoothing out the jagged ups and 
downs of these three curves, the rate 
of increase of copper production and 
consumption seems to be still growing, 
while the zinc and lead production 
curves show signs of a gradual flat- 
tening out; but production and con- 
sumption of all three metals continues 
to increase over the years. 


Known Districts Being 
Exhausted 


With regard to the United States, 
where has this production come from, 
and where will it come from in the 
years to come? The great bulk of the 
production has come from mining dis- 
tricts first exploited a generation or 
more ago. A number of these districts 
have many years life in them yet; but 
they will peter out some day. As 
everyone in the industry knows, we 
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New Mining Districts Must Be Found—Future Search 
Should Focus on Covered Areas 


are not finding the mining districts 
that should replace, tomorrow, the 
districts that we are fast exhausting 
today. 


The present situation, on a national 
and indeed worldwide scale, presented 
itself in miniature in a ten-year period 
at the Cia. de Real del Monte y Pa- 
chuca at Pachuca, Mexico. Since 
1,300,000 tons of silver ore were milled 
per year, that many tons had to be 
made ready for stoping annually in 
order to keep up the rate of pro- 
duction. 


In casting up the ore reserves ac- 
counts, conservatism in ore estimation 
ruled. A newly-found ore body, ex- 
posed perhaps in one drift only, added 
little to ore reserves. But, as develop- 
ment proceeded, tonnage credited to 
the new ore body continud to increase 
for a number of years, or until the 
time when development was virtually 
complete and mining commenced. Each 
sizable ore discovery therefore con- 
tributed an annual increment to ore 
reserves for a number of years. 


The major veins found during this 
period each contributed from 3,000,000 
to 6,000,000 tons to the ore reserves, 
or from 2.3 to 4.6 years life for the 
whole enterprise. Complete develop- 
ment of major ore bodies often took 
four or five years, although some min- 
ing usually got started well within this 
period. On the average, the ore added 
to reserves by this development 
amounted to some 600,000 to 1,500,000 
tons per year. When all ore had been 
blocked out, this accretion to ore re- 


By EDWARD H. WISSER 


Consulting Mining Geologist 
San Francisco, Calif. 


serves ceased and, as large-scale min- 
ing got under way, debit ore reserve 
balances succeeded credit balances. 
When rapid drawing on the newly- 
acquired bank deposit occurred, some 
source of fresh funds became an 
urgent necessity. 


There is, then, an element of illusion 
in ore reserve bank balances. In peri- 
ods of bonanza, development of two or 
three major veins at a time was pro- 
ceeding, so that net ore reserves were 
increasing even when no virgin ore 
was being found. 

More often, however, development 
was limited to but one major vein, 
bringing in perhaps 750,000 tons of 
newly-credited ore per year; the re- 
maining 650,000 tons needed had to 
come from a number of scattered 
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minor veins, perhaps averaging 100,- 
000 tons of ore each. Since it took 
as a rule close to two years to develop 
the average minor vein and to provide 
means for delivering its ore to the 
main ore haulage, continuous work was 
conducted on about a dozen such veins, 
say finding six every year and com- 
pleting development on another six. 
To keep the operation on an even keel, 
a major vein had to be found every 
three or four years, and a minor one 
every few months. 

These problems, posed within a min- 
eralized area of 40 sq km, arise in a 
precisely similar manner within min- 
eralized areas of continental size such 
as the Cordilleran region of the United 
States. On this grander scale the 
Pachuca major ore bodies become the 
major mining districts, such as the 
Coeur d’Alenes, Butte, Leadville, Bing- 
ham and Bisbee. Ore continues to be 
found in such districts for many years, 
and for considerable periods the ton- 
nage of ore found keeps pace with that 
mined, thereby keeping unimpaired 
the net balance of ore reserves on our 
national books. Sooner or later, how- 
ever, these major districts will be ex- 
hausted, sharing the fate of the Tri- 
State District today. 

The Pachuca minor ore bodies cor- 
respond in the national analogy to 
lesser mining districts, which con- 
tribute their quota to our metal pro- 
duction but whose life is brief. 

For many years we have been large- 
ly living off our fat—finding and min- 
ing ore from extensions of our major 
districts, and occasionally discover- 
ing minor districts or isolated mines. 
Plainly our nationwide mining opera- 
tion will come to a stop in the fore- 
seeable future unless a few major 
districts, or a larger number of minor 
districts, are found from time to time. 
At present we are finding no major 
districts and few minor ones. 


Areas of extensive cover warrant thorough study 
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Much serious thought is being given to the important problem 
of mineral supply. Here a group of prominent geologists, unani- 
mous in the opinion that undiscovered ore bodies exist. point’ out 
some of the basic factors to be considered in the search for new 
ore. The incentive of a favorable economic climate would, more 
than any other factor, develop the degree of activity in exploration 
essential to finding new mineral sources. 


Unknown Districts Exist 


Have we found our last major min- 
ing district in the United States? 
Must we content ourselves from now 
on with chopping up the ground in 
and close to old standby mining dis- 
tricts, where the hunting is good, see- 


correct geologic reasoning. Explora- 
tion by private capital depends, for 
one thing, on incentive, on the hope 
of financial returns commensurate with 
the money risked. For reasons out- 
side the scope of this paper, that in- 
centive is badly impaired today. 

But assuming all the will in the 
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Fig. 1. World production of nonferrous metals 


ing our metal production fall below 
consumption, and gradually sliding 
into the role of a have-not nation? 
Such questions are more easily put 
than answered. Finding ore depends 
on a great deal more than the follow- 
ing up, by a pick in the ground, of 


world to explore, and the financial 
ability, it may be that if undiscovered 
mining districts exist, they are too 
well hidden for us to find them with 
our present exploration tools. The 
question, Are no more mining dis- 
tricts to be found? had best therefore 
be restated. Do mining districts, as 
yet unknown, exist in the accessible 
parts of the globe, and within the 
present vertical limits of mining, say 
the outermost two miles of the crust? 

This question may be answered with 
an unqualified yes. 


Extensive Cover Conceals 
Deposits 

Disregarding material now exposed 
which may turn into ore through tech- 
nological advances, increased demand 
for its contained metal and conse- 
quent higher metal prices, or for other 
reasons, undiscovered bodies of what 
we consider ore today exist, if they 
do exist, solely because they lie con- 
cealed from our perceptions. In most 
accessible regions of the earth we have 
hunted thoroughly according to our 
lights, but have reached the point of 
diminishing returns, spending more 
and more on exploration and finding 
less and less. 

Individual ore bodies may lie con- 
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cealed close to extensive mine work- 
ings, because of faulting or the un- 
predictable vagaries of mineral deposi- 
tion. It is this type of ore body we 
are finding by chopping up established 
districts. Great groups of ore bodies, 
mining districts, must however hide 
under more extensive covers. 

The word “cover” is here used in a 
sense broader than that conveyed by 
the term postmineral capping. Ore 
bodies map pinch upward and have 
no obvious surface reflection, not even 
a knife-edge fracture, although their 
host rock from the surface on down is 
premineral in age (Figs. 2 and 83). 
With such premineral “covers” there 
exists at least a chance that vague 
“leakage” manifestations pointing 
downward to ore may be found.! Abun- 
dant ore has been found in this man- 
ner, and the study of premineral covers 
bids fair to find further ore bodies or 
perhaps whole new districts. The pres- 
ent paper does not, however, deal with 
this type of cover, but rather with cap- 
pings of postmineral formations that 
may conceal ore deposits in the rocks 
below them, and through which no 
“leakage” indications can penetrate to 
the surface. 

Interest in such covered deposits has 
been whipped up of late by discovery 
of the San Manuel disseminated copper 
deposit in Arizona, covered by thick 
Gila Conglomerate. But discovery of 
covered deposits is far from new, espe- 
cially around the fringes of known 
districts; the San Manuel discovery 
owes its interest to the fact that it 
brings in a new district. 

Older finds of capped ore bodies, 
while mainly less sensational than San 
Manuel, do nevertheless illustrate 
some of the principles governing the 
search for capped deposits. Figs. 4 
and 5 show diagrammatically two pos- 
sible conditions, where a capping rests 
on premineral rocks. In Fig. 4 the 
capping lies on premineral rocks 
wherein erosion had partly cut through 
the ore bodies prior to deposition of 
the capping. The depth to ore is meas- 
ured by the thickness of the capping. 
In Fig. 5, erosion had not cut down to 
the ore horizon prior to the deposition 
of the capping, and the top of the ore 
lies at some distance below the base 
of the capping, so that finding the ore 
would be proportionally harder, and 
mining it more expensive. Further 
complications making exploration still 
more difficult may be imagined. The 
following examples deal with the case 
of Fig. 4: 

At Matehuala, Mexico, the silver 
veins of Santa Maria de la Paz crop 
out on a desert rock pediment sloping 
gently down to the Matehuala Valley, 
which is filled with 200 m or more of 
recent valley wash. Although the 
Santa Maria de la Paz veins have been 

2T. S. Lovering et alii: Alteration and struc- 


ture in the East Tintic District, Utah. Geo- 
— Society of America Bull., vol. 56, 1178, 
5. 
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exploited since Spanish days, it is only 
within the past generation that ven- 
turesome exploration discovered an 
extension of this vein system beneath 
the valley wash and the Kildun mine 
was found. A similar recent discovery 
was that of the Alamo vein system, 
beneath 250 m of postmineral gravel, 
clay and tuffs, in the broad valley 
south of the city of Pachuca. This 
extension was found, not by simply 
following a vein beneath the wash, but 
by a bold crosscut several thousand 
feet long. 

At El Oro, Mexico, the gold veins 
barely cropped out, most of the coun- 
try being capped by postmineral ande- 
site. Several hundred years after 
mining started there, the Dos Estrellas 
vein was found by a wildcat crosscut 
driven beneath the capping. 

At Pozos, Mexico, the silver veins, 
which lie in shale, cropped out in one 
or two. places only, through the thick 


Fig. 2. Where premineral “cover” 
conceals on ore body, surface re- 
flections may exist 


Fig. 3. Premineral covers offer a 
chance of “leakage” indications 
of ore 


caliche mantle that covers the dis- 
trict; and yet a great vein system had 
been developed there by the end of the 
18th century, by sinking on the few 
visible showings and by crosscutting 
at depth. One or two less hummocks 
that poked through the caliche and 
Pozos would not have been found. 

At Guanajuato, Mexico, the Pin- 
guico-Carmen gold vein was exposed 
only at one place, in a narrow gulch 
which had barely cut through the cap- 
ping rhyolite flows into the underlying 
andesite. Large expanses of this rhyo- 
lite exist in the district, close to the 
main known mineralized area, and it 


would be rash to deny the possibility 
that they mantle similar veins. 


Finding Capped Deposits 


Thus there are two ways in which 
capped ore bodies are found: (1) where 
mineralization or ore crops out, if but 
in one place (El Oro, Pozos, Pinguico 
vein), and (2) where bold crosscutting 
from an area of known ore bodies finds 
extensions of the system beneath cap- 
ping (Pachuca, El Oro, Matehuala, 
Pozos in part). The courage to drive 
the crosscuts of Case (2) is derived 
from knowledge of the known ore 
bodies; the hunting is good around the 
fringes of proven districts. The cour- 
age to develop the districts of Case (1) 
derives from the appearance of the 
sparse outcrops themselves: if an out- 
crop is ore there is little fear of failure 
to follow the ore down as long as it 
persists. 

However, where a mining district is 


Fig. 4. Postmineral capping cov- 
ers an outcrop 


Fig. 5. Both premineral and post- 
mineral concealment of minerali- 
zation makes discovery difficult 


almost completely capped, with just 
a bit of its mineralization sticking up 
in one or two places, development of 
the district depends on a chain of hap- 
penings with not a single broken link. 
The original prospect shaft must prove 
sufficiently encouraging so that explo- 
ration is not dropped, and so that step 
by step, from one ore body to the next, 
the district is developed. Stopping de- 
velopment short of the goal breaks a 
link in the chain; the district remains 
undiscovered. 

Had erosion cut down a few scores 
of feet less than it did, at El Oro (or 
at Goldfield, with its premineral “cov- 
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COVER MAP OF WESTERN UN/ TEDSTATES 
. AND NORTHERNMENICO, 
SHOWING MAJOR EXPOSURES OF FORMATIONS 
THAT MAY CONCEAL ORE DEPOSITS. 
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Fig. 6. Mining districts and isolated mines of the western states shown in relation to major capped areas 
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er’), those ore bodies would be lying 
concealed there still; the Pozos ore 
bodies would be still undisturbed had 
the caliche piled up a few tens of feet 
higher than it did. There are hun- 
dreds of square miles of caliche flats 
in Mexico, of rhyolite, andesite, basalt 
and alluvium; without doubt some of 
these cover concealed mining districts. 
But how to find such needles in the 
haystack? Obviously where minerali- 
zation, however scanty, can be spotted 
beneath the cover, chances for ore are 
greatly enhanced. In a systematic 
scheme of exploration for covered dis- 
tricts, attention would first be focused 
on areas where the capping is thin and 
where some mineralization sticks up 
through it in one or two places. 

Following the same notion, the pe- 
ripheries of capping expanses merit 
study. Examples have been given of 
known productive districts extending 
under capping; but there is no reason 
why the converse situation should not 
exist at least as often: the merest 
fringe of a mining district peeping out 
from under the edge of a capping and 
not worth exploring on its own merits, 
with the district itself concealed. 


To pursue intelligently this type of 
exploration, the environment of ore 
bodies and of mining districts must be 
systematically studied. What do these 
ore bodies and districts look like, from 
their cores outward and upward to the 
very last faint manifestations of their 
presence. An understanding of typical 
environments may enable a geologist 
to differentiate between a weak show- 
ing, complete in itself, and a weak 
showing that points toward a great 
mining district, below it or to one 
side of it. 


More Data on Capping 
Required 


Systematic exploration for covered 
deposits might start by selecting for 
detailed study areas similar to those 
mentioned, where some mineralization 
is known to exist beneath or alongside 
the capping. 

The capping in such cases must be 
studied as a thing in itself. Knowl- 
edge of the anatomy and mode of for- 
mation of various types of caprocks 
may permit estimates of its thickness 
at critical places. With sedimentary 
caprocks, specialists in erosion and 
sedimentation may be needed. In the 
Great Basin especially, knowledge of 
the habits of rock pediments sloping 
down from mountains toward inter- 
montane valleys may be vital in pre- 
dicting depth of wash and feasibility 
of exploration beneath it. Such knowl- 
edge may have to be gained from 
physiographers. 
°F. C. Schrader: The Jarbridge Mining Dis- 
trict, Nev. U. 8. G. S. Bull. 741, 1923. 

3’T. B. Nolan: Underground Geology of the 
Tonopah Mining District, Nev. Univ. Nevada 
Bull., vol. 29, No. 5, 1935. 

4W. H. Emmons and E. S. Larson: Geology 
and Ore Deposits of the Creede Quadrangle. 
U. S. G. S. Bull. 718, 1923. 
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In regions capped by volcanics, vul- 
canologists may be required. Where 
are the Columbia River basalts thin 
enough to offer hope for exploration 
beneath them, possibly by geophysical 
methods? 

In an even broader sense the cap- 
rocks of the Western United States 
must be studied in their entirety and 
one might almost say, for their own 
sake. Fig. 6, a hasty and unashamed 
compilation, shows most of the Cor- 
dilleran mining districts and isolated 
mines in relation to major areas of 
caprocks. 

The cover is of several kinds. Qua- 
ternary alluvium and recent wash 
forms a cover for ore deposits of any 
age from pre-Cambrian to late Terti- 
ary. Pliocene volcanics and sediments 
would conceal all but Pliocene ore de- 
posits. Many ore deposits are found 
in Miocene rocks, but volcanics and 
sediments of that age might cover 
early Tertiary and Mesozoic deposits. 
Eocene sediments probably cover de- 
posits of late Jurassic or early Cre- 
taceous age in northwestern Oregon. 
The flat-lying Cretaceous strata of 
northernmost California (not shown 
as cover on the map) may cap late 
Jurassic deposits. 

Far more cover exists than is shown. 
Much of the blank space in Nevada, 
southern Colorado, southwest New 
Mexico and southeast Arizona com- 
prises “Tertiary andesite flows,” etc., 
many of which are younger than the 
Tertiary epithermal deposits of these 
regions. For example, at Jarbridge, 
Nev., Schrader? points out that the 
rhyolites surrounding the mining dis- 
trict are postmineral. Nolan? draws 
attention to areas of premineral vol- 
canic rocks surrounded by postmineral 
voleanic capping north of Tonopah. 
The same holds for Creede, Colo.4 

Here is a field of study that offers 
promise. The voleanic provinces of 
the western United States and Mexico 
show in many places a complex series 
of flows and pyroclastics, with the 
period of mineralization somewhere in 
the sequence. Further, such areas of 
complex vulcanism appear to favor ore 
deposition more than do simpler vol- 
canic regions. (San Juan, Colo.; Real 
del Monte, Mexico.) Delimitation of 
pre and postmineral exposures, and 
the evaluation of the premineral areas 
in terms of mineralization, however 
scanty, hydrothermal alteration and 
structural features, any or all of 
which might project under capping 
surrounding such areas—this line of 
study seems attractive. 

The map, while thus incomplete, 
does offer suggestions. General trends 
of intrusion, diastrophism and metal- 
lization exposed in the uncovered areas 
may point toward promising portions 
of covered regions. Thus the area of 
Columbia River basalts (“Miocene vol- 
canics”) west and northwest of the 
Coeur d’Alenes is promising territory, 
for it is fringed on the north and east 


by a swarm of mines and prospects. 

In northern California the belt of 
Vanadan (late Jurassic) ore deposits 
with northwest trend, starting on the 
southeast with the Mother Lode, East 
Gold Belt and Foothill Belt and ending 
with the gold and copper-lead-zine de- 
posits of northwestern California and 
southwestern Oregon on the north- 
west, is interrupted by a relatively 
narrow tongue of Lassen and earlier 
volcanics. Without doubt some ore 
deposits lie beneath this tongue. 

In Montana several large patches 
of alluvium are surrounded by mines 
and prospects. In Arizona and cen- 
tral Mexico islands of rock studded 
with mines rise in a sea of alluvium. 

The best chance to explore beneath 
covered areas is furnished by stream 
canyons that cut in places down 
through the capping (Pinguico mine). 
In the Sierra Madre Occidental of 
Mexico most major bonanza silver and 
silver-gold districts have exploited 
veins cropping out in deep canyons. 
The intercanyon ridges, as well as 
great stretches of the Sierra above 
the headwaters of these canyons are 
covered by tuff, some of which is bar- 
ren because it fractured poorly, and 
some because it is postmineral. At 
Guadalupe y Calvo, near the crest of 
the Sierra, an island of andesite con- 
taining the great Rosario gold-silver 
vein sticks out of a sea of soft barren 
tuff. Such great veins seldom occur 
singly in Mexico, and yet no cross- 
cuts have been driven in the andesite 
to explore for covered parallel veins. 

The above simple example calls only 
for a venturesome spirit and money to 
gamble with. But in general intelli- 
gent exploration for covered deposits 
demands an integrated knowledge of 
the geologic history of the Cordilleran 
region which we do not possess today. 
For instance, exploration beneath cap- 
ping should be concentrated on those 
areas where the erosion surface upon 
which the capping was laid down has 
cut down into the mineral-bearing rock 
sufficiently to expose any ore that may 
exist there (Fig. 4). Capped areas 
where any ore existence would lie far 
below the pre-capping erosion surface 
should be avoided (Fig. 5). But to 
make such a selection calls for a 
knowledge of erosion cycles in the 
area peripheral to the expanse of cap- 
ping. Erosion cycles fall within the 
sphere of interest of physiographers, 
“academic geologists” and others. In 
mineral exploration of the future, the 
distinction between “practical” and 
“academic” geologists must vanish. 
The job requires the combined efforts 
of both types. 

Only by seeing the problem as a 
whole, at the start, can an intelligent 
beginning be made on a systematic 
search for concealed ore deposits. To 
enable us to continue as a producer 
of metals vital to our industrial ma- 
chine, a systematic study of caprocks 
should be started without delay. 
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MR. BOWDITCH: Mr. Wisser’s pa- 
per has focused attention on the large 
areas of “cover” in the Western 
United States and has crystallized a 
problem which stands as a challenge 
to all mining geologists. Everyone en- 
gaged directly or indirectly in the 
business of ore finding in this area 
has been forced to the conclusion that 
the bulk of the ore even remotely asso- 
ciated with outcrops has been discov- 
ered, developed and largely extracted. 
Therefore, while the cleaning up of 
known districts may keep us going for 
perhaps a generation, or even two in 
the case of some metals, we must face 
the bare fact that new major districts 
must be found if we are to continue to 
produce our own metals. Apparently 
the only place left to look for really 
significant new deposits is in places 
not yet exhaustively examined because 
of surface cover. 

The search for ore deposits beneath 
those vast areas of postmineral sedi- 
ments and outwash or lava flows pre- 
sents too tough a problem for solution 
by any one group within our nation 
but will require the all-out efforts of 
cur State and Federal agencies, the 
laboratories and faculties of our col- 
leges and also the laboratories as well 
as the physical drive and venture 
capital of our mining companies. If 
we accept the fact that our future de- 
pends upon a successful search for 
ores beneath cover, we must step up 
the tempo of our study of the problem. 
Our mining bureaus and geological 
surveys must face this problem more 
specifically and, if the expansion of 
investigations into this field requires 
more funds, the mining industry must 
back up these agencies in their appro- 
priation requests. The importance of 
prompt or preliminary release of in- 
formation assembled by Government 
bureaus should be emphasized, since 
we must make the best use of our time 
from now on if we are to succeed in 
taking up the expected slack in metal 
production with development of new 


discoveries. 


Although areas of postmineral cover 
undoubtedly hide many major dis- 
tricts, it will unquestionably take 
many years before we have the neces- 


JANUARY, 1950 


Discussion 


CONTRIBUTORS of further information on the significant subject 
of where new ore reserves will be found are S. I. Bowditch, geolo- 
gist. Western Mining Department, American Smelting and Refin- 
ing Co.: G. M. Fowler, consulting mining geologist: M. H. Gidel, 


assistant chief geologist, Anaconda Copper Mining Co., and W. E. 
Wrather, director, U. S. Geological Survey. 


sary information to find them, and we 
will need to develop new techniques 
and sharpen and refine our present 
ones before we will be equipped to 
tackle the job successfully. In the 
meantime we must continue to look in 
areas where there is little or no post- 
mineral cover, but: where erosion has 
not yet reached the main ore-bearing 
horizons. Here again we need to re- 
fine our techniques so that we can tell 
if a small showing of mineral is merely 
that and nothing more, or if it rep- 
resents the upper or outer manifesta- 
tion of larger and richer deposits not 
too far below the surface or to one 
side; in other words, we must learn 
to recognize the “earmarks” of a dis- 
trict, as Sam Lasky calls them. On 
this problem we can make better speed, 
even though we still have far to go. 
Here again, the combined efforts of 
Government agencies and colleges 
where research is emphasized and 
companies and groups active in the 
industry will be needed. 

In the attack on both of these prob- 
lems we will find it more and more 
necessary to emphasize regional 
studies. To be successful these studies 
will entail a scope beyond the facili- 
ties of individual mining companies, 
and the importance of preliminary re- 
gional geological surveys by Govern- 
ment agencies is evident. With the 
broad geological setting and _ back- 
ground at hand, the mining companies 
may then select the smaller unit areas 
within which they may wish to con- 
duct intensive exploration. 

A point implied in Mr. Wisser’s 
paper, but not elaborated upon, is that 
mining companies must be prepared 
to take ever greater risks. The day 
is fast going when a few tens of thou- 
sands of dollars are sufficient to prove 
or disprove the existence of an ore 
body. Now, several hundred thousand 
dollars may well be spent before we 
can tell if ore exists in a certain area, 
and even after such expenditures we 
may find that there is not enough ore 
to justify an operation or that the 
grade is too low to be economic. This 
is true even in the case of “chopping 
up old districts.” In most cases the 
easily discovered ore has been found 


and extracted. Therefore, we must 
take longer chances, usually based on 
more careful and intelligent geology, 
but nevertheless with greater risk, and 
certainly with greater cost. 

Coupled with the very costly ex- 
ploration of these long-shot geological 
prospects is the difficult problem of 
cetermining when the prospect possi- 
bilities are exhausted, or more bluntly, 
knowing when to quit. When ore was 
easier to find, if the first work on a 
particular project did not give consid- 
erable encouragement, it was easy to 
say “she’s deep enough,” and start 
some place else. Nowadays when 
mines and even ore bodies are harder 
to find, we keep plugging along and ~ 
tend to get in so deep that before we 
realize it we have reached a point 
where it would take an ore body bigger 
or richer than anything we could rea- 
sonably anticipate in order to bail us 
out. This is especially true if we are 
unlucky enough to be encouraged by 
“teasers.” 

With future ore production appar- 
ently being more and more dependent 
upon discoveries in areas now complete- 
ly covered and discoveries beneath the 
weak outlying manifestations of com- 
mercial ore bodies it seems hardly nec- 
essary to warn those taking part in 
the search that the road will be dif- 
ficuit and slow. Many promising side 
roads will be found to be blind, and 
starting all over again will probably 
be necessary in many cases. On the 
other hand, completely new approaches 
may ultimately be developed, partic- 
vlarly in the fields of geophysics and 
geochemistry, which will greatly aid 
our search. Above all, however, we 
must exercise faith, courage and per- 
severance. 


* * 


MR. FOWLER: For over 40 years 
less than 40 mining districts in the 
United States have produced more 
than 90 percent of its gold, silver, 
copper, lead and zinc. From 1940 
to 1946, inclusive, the last years for 
which complete published figures are 
available, 36 districts in the United 
States produced 97.6 percent of 
the copper, 92.8 percent of the 
lead, and 93.3 percent of the zinc. 
Geographically, as shown on the map 
of nonferrous metal sources, ten of 
these districts are in Arizona; three 
in Colorado; two in Idaho; two in IIli- 
nois; one in Michigan; two in Mis- 
souri, including the Tri-State Mining 
District which is located in contiguous 
parts of Missouri, Kansas and Okla- 
homa; three in Montana; two in Ne- 
vada; one in New Jersey; one in New 
Mexico; one in New York; one in Ten- 
nessee; three in Utah; one in Virginia; 
two in Washington; and one in Wis- 
consin. 

Many of these districts will continue 
as ore sources for years hence—prob- 
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ably beyond the life span of most peo- 
ple living today. All of these districts 
were discovered by prospectors, none 
of whom were technically trained. 
The Oklahoma-Kansas Field, part of 
the Tri-State Mining District, showed 
no surface manifestations. All of 
these districts are localized in zones 
of intense premineral structural defor- 
mation that vary in size from less 
than a cubic mile to several hundred 
square miles in lateral extent and sev- 
eral hundred feet to many thousand 
feet in depth. The ore deposits usu- 
ally occupy only a relatively small 
volume of these zones of structural 
deformation. 

A problem of the future is to dis- 
cover new zones of premineral struc- 


seeker of the future. Requisites to 
help in ore search are topographic 
maps, aerial photographs and similar 
data of all kinds on which the geology 
can be recorded and analyzed. 

The State of Colorado Mineral Re- 
sources Board recently published “The 
Mineral Resources of Colorado,” which 
should interest everyone who is en- 
gaged in mining. It is the best com- 
pilation of its kind that has been pro- 
duced to date and is of great value to 
those who are interested in ore de- 
posits in Colorado. It was prepared 
through the combined efforts of the 
U.S. Geological Survey, Colorado min- 
ing and geological organizations, and 
individuals. Other states might well 
follow Colorado’s example and thus 
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Principal sources of domestic copper, lead and zinc production for 1940-1946 inclu- 
sive by mining districts. Prepared from U. S. Bureau of Mines statistics 


tural deformation that will reveal im- 
portant ore deposits. The ore-seeker 
must look for any favorable environ- 
ment that may lead to ore. These 
environments include faults, shear 
zones, flexures, fissures, alteration, 
bleaching, and anything else that indi- 
cates ore mineralization in sufficient 
volume to contain an ore body of ade- 
quate size to warrant mining. Ores 
are found in nearly every kind of rock 
that can be replaced by mineralizers 
or that will support open spaces when 
deformed, and thus become ore res- 
ervoirs. 


Many thousand square miles 
throughout the country remain to be 
prospected. Hundreds of areas, miles 
in extent, are covered with soil or 
other formations that completely con- 
ceal the character and condition of the 
formations under their surface. The 
extent of the hidden formations is 
probably as great as that of those that 
are exposed and the future may show 
that ore deposits of comparable im- 
portance existed in each. 


No doubt geology, geophysics, geo- 
chemistry and new techniques of many 
kinds will be developed for the ore- 
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better bring their mineral possibilities 
to the attention of those who seek 
mines. 

The future of the mining industry 
in the United States depends very 
largely on the ability and ingenuity 
of its ore-seekers, who will be much 
better qualified than those of the pres- 
ent. It seems certain that they will 
find many new and important ore de- 
posits. Success and ample rewards to 
them and their country! 

* * 


MR. GIDEL: Further emphasis may 
be made concerning the important 
points mentioned relative to the deple- 
tion of presently known ore reserves 
and the difficulties experienced in find- 
ing new deposits to compensate de- 
clining reserves. As the metal re- 
sources of the world are taken from 
the ground in ever-increasing amounts 
to supply the needs of modern civili- 
zation, a strong light is focused on the 
problem of finding new deposits and 
developing new mines. During the 
past three decades, the finding of addi- 
tional ore reserves in known mining 
districts, has had a much more im- 
portant result than the search for new 


deposits. New mines are scarce. Only 
those who believe in present day 
miracles, can dispute this statement. 
If there be someone who would argue 
to the contrary, he need consider seri- 
ously, the following facts: About 56 
percent of Canada’s current mineral 
production is coming from mining 
areas discovered prior to 1910; 28 per- 
cent from discoveries between 1910 
and 1920; 11 percent from discoveries 
between 1920 and 1930; and only 5 
percent from discoveries made since 
1930. In the United States, it has 
been 42 years or more, since a new 
mining district was discovered, al- 
though there have been a few individ- 
ual mines located, and some of those 
have been mined out. The lack of 
new mines cannot be said to be due 
to any falling off in exploration in 
the west and southwestern United 
States. Some of the known districts 
have yielded additional mines, and 
some old diggings have staged “come- 
backs,” but the discovery of new dis- 
tricts seems to have been suspended, 
and new mines in areas heretofore 
yielding no ore are very few. That 
there are mines yet to be discovered, 
is assumed to be true. In the past, 
mines and even mining districts were 
sometimes discovered by accident, 
more so in the pioneering days when 
there were more primitive areas avail- 
able for exploration. 


It takes much money and scientific 
application to make a mine after the 
ore is located and the product, whether 
it is iron, copper, zinc, lead, silver or 
gold ore, which contributes to the 
support of modern civilization and 
comfort. These metals have lifted the 
people of the world out of the Stone 
Age, and we can ill afford to drift 
backwards in this stage of civilization 
by being complacent and inactive in 
the prospecting for new mineral bear- 
ing deposits, or even in the reconsider- 
ation of old prospects previously 
turned down because of their appar- 
ent smallness or that no commercial 
grade ore happens to be exposed 
thereon. 

In the search for new ore bodies 
various methods have been used, and 
each method has its protagonists. A 
point generally overlooked is the pro- 
ductiveness of any practical method 
in present use by mining companies in 
general. Even the early-day prospec- 
tor, by scouting and his hard-earned 
field experience, soon learned to recog- 
nize what still must be conceded to be 
the essential characteristics of a vein 
of mineral deposit by observing and 
tracing its outcrop, or by “float” 
eroded downhill from the apex of the 
deposit which often may be covered 
by talus or alluvium. He also was 
alert in recognizing the importance of 
so-called mineralized or _ bleached 
zones, having learned by experience 
that such discolored or altered zones 
in country rock, present clues which 


(Continued on page 42) 
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FOR TRACK MINES 


SHORTWALL CUTTERS 


Series 35 in various types either 35 H.P. or 50 H.P. for 
conveyor mining or equipped with trucks. 


29-U UNIVERSAL CUTTER 


A hydraulically operated, track mounted, Universal Cutter for cutting any place in 4 


the seam, including shearing. Only 334%)” high above rails. Patented, Also licensed 
under Patent of E. C. Morgan, 1,953,325. 


POST DRILLS 


Type A-6 with light weight, easily ad- 
justable post. Has high drilling speed. 
(Patented) 


HAND-HELD DRILL 


Type A-7, light in weight and of totally 
enclosed construction and equipped 
with safety clutch. (Patented) 


56-A DRILLING MACHINE 


Equipped with one or two drills mounted on hydraulically adjust- 
able supporting arms which permit rapid drilling anywhere in 
the face. 


ELECTRIC LOCOMOTIVES 


Built in a wide variety of types and sizes, for either trol- 
ley or storage battery operation. They feature “armor 
plate" steel frames, anti-friction journal boxes and motor 
axle suspension; handwheel, air, dynamic or hydraulic 
brakes. 


HIGH CAPACITY LOADING MACHINES 


Track mounted, hydraulically controlled loading ma- 
chines for high capacity car loading, Two types: 
L-500 for low veins; L-600 for mines permitting the 
use of higher machines. (Patented) 
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FOR TRACKLESS MINES 


CONTINUOUS MINING MACHINE 


Both cuts and loads from 3 to 5 tons per minute without the use of explo- 56-FHR DRILLING MACHINE 
sives. Mines an entire room 9¥’ wide, with varying heights, advancing the Has a drilling range of 13’-13%4” horizontally from center line 
face 18” to 24” per minute. (Pat. applied for) of machine, and 6’ 1112” vertically. (Patented) 


SHORTWALL TRUCK 


For transporting any make of SHORTWALL Cutter. Tilting pan 
F facilitates loading and unloading machine. Can also be used for 

70-UR UNIVERSAL CUTTER transporting supplies. (Patented) 

Cuts any place in the seam, including shearing, and is completely hydrau- 

lic in operation. Furnished in 30” and 34%” heights, with single or dual 

drive wheels. (Patented. Also licensed under patent of E. C. Morgan, 

1,953,325) 


CABLE REEL SHUTTLE CARS 


Built in basic heights of 30”, 35” and 43” with two 
CRAWLER MOUNTED LOADERS ” wheel drive and two wheel steering, or four whe! 

Built in heights of 28” and 36” with a capacity of 10 tons per minute for drive and four wheel steering. (Patented) 
shuttle car loading. r 


72-AR ELEVATING CONVEYOR 


61-CLR CONVEYOR-LOADER For use with shuttle cars or conveyors. Discharge 
Designed especially for conveyor mining, this machine has an extensible gathering height is adjustable to suit car height. Can also be 
head. Discharge end is pivotally anchored over conveyor while loader moves in an furnished with steel flanged wheels for riding rails, 
arc across face. (Pat'd.) or with implement type wheels. 
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UNDERGROUND CONVEYORS 


SECTIONAL CHAIN CONVEYORS 


Available in many standard and special types for hori- 
zontal, inclined and elevating operation to suit every 
mining condition, Our engineers can recommend the 
types best suited to coordinate your underground oper- 
ations into a smooth operating system. (Patented) 


SECTIONAL BELT 
CONVEYORS 


Jeffrey Sectional Belt Type Under- 
ground Conveyors are available in 26”, 
30” and 36” widths for capacities 
ranging from 2 tons per minute up to 
10 tons per minute. Where the average 
grade against the load does not exceed 
3 per cent, these conveyors may be 
extended to a maximum length of 2500 
feet with a single drive unit located 
at the discharge end. (Patented) 


Above view shows a Jeffrey Type 61-HG Face Con- 
veyor. View at left shows the Jeffrey Type 61-AM 
Room Conveyor with patented diverging head which 
prevents lumps from wedging under chain as it 
passes over head sprocket. 


FANS AND BLOWERS 


Type 8H96 ‘“AERODYNE" Mine Fan 


Jeffrey ““AERODYNE” Mine Fans provide the highest 
efficiency in mine ventilation, insuring a continuous and 
abundant supply of fresh air under every operating 
condition. Built in a range of sizes to meet capacity 
requirements up to 500,000 cfm. (Patented) 


Various types of Jeffrey Portable Blowers are available 
for blowing fresh air to the dead end of an entry or 
similar place through flexible tubing. The “AERODYNE” 
midget type is shown below. (Patented) 


“AERODYNE” Midget-Blower 
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COAL PREPARATION EQUIPMENT 


COAL WASHERS 


Jeffrey Baum and Diaphragm Jigs represent the most effective high 
capacity mechanical coal cleaning units on the market today. These 
units are of proved design and have demonstrated their worth in years 
of service in all the major American coal fields, Both can be furnished 
in single or multiple compartments. 


The Baum type is designed for capacities up to 700 T.P.H. of 7”x0” 


f 
coal and the Diaphragm for capacities up to 200 T.P.H. of 6”x0”. 


Also Unit Washeries for washing up to 200 T.P.H. These units combine 
a Diaphragm Jig with a self-contained de-watering and sizing screen 
and water clarifying tank. 


CRUSHERS 


A 
4 

4 

4 


“FLEXTOOTH"™ Crusher (pat'd) Single Roll Crusher 


Three 
The line of Jeffrey Crushers includes machines of various types to 


meet all requirements in the reduction of coal, coke, etc. to a desired 
product size. Each is available in a wide range of sizes to suit size 
of feed and capacity requirement. 

Roller and Ball Bear- 

ing Belt Idlers for 

belt widths from 14” 

to 60”, 


Steel Apron Convey- 
ors for conveying, 
feeding, picking 
table and loading 
boom service. 


Electric Vibrating 
Feeders for abso- 
lute control over 
feeding opera- 
tions. Used for 
feeding jigs, 
crushers, etc, 


Single or Multiple Deck Electric Vibrating Screens 
Gravity or Conveyanscreen Types 
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Coal-Fired Gas Turbine Tested 


Efficiency and Performance Point Toward Successful 
Application in Locomotives 


A NEW development of paramount 
importance to both the railroad in- 
dustry and the coal industry, is near- 
ing fruition. To face the extremely 
serious threat to the coal industry’s 
most important market that is being 
made by inroads of Diesel locomotives, 
nine major coal carrying railroads 
joined with five of the largest coal 
producers. As of December 7, 1949 
they had raised $2,800,000 to develop a 
coal-burning gas turbine which would 
provide an answer to the oil-burning 
Diesel. More money is now being 
sought for proceeding with the first 
experimental locomotive to be built 
by the American Locomotive Co. and 
the Allis-Chalmers Mfg. Co. 

Many major problems were en- 
countered in developing a coal-burn- 
ing gas turbine. It was necessary to 
pulverize the coal so finely that it 
could be burned completely within the 
rigid space limitations enforced by 
locomotive clearances. Enough of the 
fly ash had to be removed from the 
product of combustion to insure a 
reasonable life for the turbine blade. 

The work that has been carried on 
has been under the auspices of the 
Locomotive Development Committee 
with Roy B. White, president of the 
Baltimore & Ohio Railroad, as chair- 
man. The committee is an agency 
of Bituminous Coal Research, Inc. 
Supporting railroads have been the 
Baltimore & Ohio, the Pennsylvania 
Railroad, the Chesapeake & Ohio Rail- 
way, the New York Central Railroad, 
the Norfolk and Western Railway, 
the Louisville and Nashville Railroad, 
the Illinois Central Railroad, the Vir- 
ginian Railway, and the Wheeling and 
Lake Erie Railroad. Supporting bitu- 
minous companies have been the M. A. 
Hanna Co., the Island Creek Coal Co., 
the Sinclair Coal Co., the Pocahontas 
Fuel Co., and the Pittsburgh Consol- 
idation Coal Co. 

On December 7 a locomotive-size 
gas turbine was operated with pul- 
verized coal as its fuel. Tests have 
shown that pulverized coal can be 
fed continuously to a combustion 
chamber and burned efficiently under 
a pressure of 60 psi. 

Mr. White said, “While it would be 
premature to assume that all the 
technical problems are solved, the 
tests today have shown that bitumin- 
ous coal can operate a gas turbine. 
We are particularly pleased with the 
combustion efficiency, in excess of 90 
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percent, and also with the perform- 
ance of the ash removal equipment. 
Inspection of the experimental tur- 
bine following a 38-hour run—equiv- 
alent to a round-trip by rail between 
New York and Chicago—showed that 
all components of the coal-burning 
gas turbine power plant were in ex- 
cellent condition.” 

Three major components make up the 
coal-burning gas turbine—the com- 
pressor, the combustor and the tur- 
bine. The gas which drives the tur- 
bine is super-heated air. The gas 
turbine is simple, compact, requires 
minimum lubrication and attention 
and operates without smoke. It elim- 
inates the need for water. 

The turbine under test at Dunkirk 
was made available to the committee 
by the U. S. Bureau of Mines. The 
Allis-Chalmers Mfg. Co., builders of 
the experimental turbine now in use 
at Dunkirk, has just completed the 
gas turbine which is destined to power 
the first coal-burning gas turbine loco- 
motive. A second power unit, on order 
with the Elliott Co. of Jeannette, Pa., 
is expected to be completed by spring. 

Ever since the pioneering work of 
Sir Charles Parsons in 1884, the power 
possibilities of a motor shaft rotated 
on its bearings by a current of air, 
steam, gas or water have intrigued 
mathematicians and engineers. The 
amount of force delivered from a tur- 


The coal combustion and ash separation equipment on the gas turbine 


bine of relatively small dimensions 
is tremendous. The basic simplicity 
of the turbine, as compared with the 
reciprocating engine, is perhaps, its 
best feature. 

In recent years more and more 
coal-firing locomotives have been re- 
placed by Diesel-electric motive power 
fueled by oil. If a locomotive fueled 
by bituminous coal can be brought 
near the efficiency of one fueled by 
oil, both the railroad and the coal 
industry would benefit. Moreover, the 
use of coal] in place of oil has an im- 
portant conservation value. 


The coal handling system for the coal- 
fired gas turbine plant 


37 


e 


Development of An 
Insert Rock Bit 


Research, Laboratory and Field Testing Played 


Important Role 


By JOHN B. BAKER 


Chief Products Engineer 
The Timken Roller Bearing Company 


SINCE February 1932, millions of 
rock drill bits in a large variety of 
types and gauges have been made and 
sold all over the world. In the course 
of this activity a great deal of experi- 
ence was accumulated on rock drill- 
ing problems. It was found absolutely 
essential that rock bits show as nearly 
100 percent uniformity in perform- 
ance as possible. This objective was 
achieved by complete control of ma- 
terial, manufacturing methods and 
metallurgy. 


Despite satisfactory, and in some 
cases, outstanding performance of 
the steel bit, there have been rock 
formations that have given trouble, 
either due to insufficient penetration, 
excessive gauge wear, or an unusual 
amount of rifling. Various expedi- 
encies have been tried but there was 
always present the hope that a meth- 
od, material or design would be 
evolved which would be a definite im- 
provement. 


Bit Surfacing Experiments 


Research efforts were directed to- 
wards the solution of this problem. 
One of the first things tried was an 
overlay of hard metal on the bit 
surface (Fig. 1). This proved a slight 
improvement in certain types of soft, 
abrasive rock formations, but gener- 
ally was unsuccessful due to flaking 
or spalling off of the hard metal 
under impact. At a few properties, 
this method remains in effect today 
showing that it has some definite eco- 
nomic value. 

Bit surfaces have been nitrided and 
run experimentally. The hardened 
surface similar to a carburized sur- 
face extends only a few thousandths 
of an inch deep. Once the surface is 
worn away, the bit shows no super- 
iority in performance over an un- 
treated one. Bits have been chrome 
plated, but the plating adds nothing 
to the wear resistance properties and 
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is useless. None of these constructions 
lend themselves to reconditioning. 


Carbide Insert Tests 


In view of these unsatisfactory ex- 
perimental results, research was next 
directed to the possibility of inserting 
carbide material of various composi- 
tions, sizes and shapes. The. first 


test design included tungsten-carbide 
pressed 


cylinders into small holes 


Fig. 1. Bits with overlays of hard 
metal tended to flake off under 
impact 


Fig. 2. Tungsten-carbide cylin- 

ders inserted at right angles to 

gauge surface retarded gauge 
loss 


drilled at right angles to the gauge 
surface (Fig. 2). Bits of this type 
were drilled in sandstone, and gauge 
wear was retarded to an encouraging 
degree. Unfortunately, the cylindri- 
cal tungsten-carbide inserts broke up, 
crumbled and were almost completely 
lost, a result now known to have been 
inevitable due to the rough, wide 
tolerance drilled holes, the press fit 
and the carbide composition used. 

At this stage in the development, 
World War II exploded and all man- 
ufacturing, metallurgical, engineer- 
ing and research facilities were con- 
centrated on materials urgently re- 
quired by the Armed Services. Car- 
bide insert rock bits were not included 
in the list. Limited engineering man- 
power precluded even paper work de- 
velopment during these critical years. 

In the latter part of 1945, as soon 
as the necessary men were relieved 
from duty in the services, develop- 
ment work on the carbide insert rock 
bit was again undertaken using the 
experience gained in the fabrication 
of brazed, carbide-inserted turning 
and milling tools. Drilling results of 
these first bits were unsatisfactory. 

Research efforts were intensified, 
and soon a pattern began to evolve. 
It was quite evident that chemistry 
was not the entire story. Cobalt con- 
tent was varied from 11 to 14 percent 
and the “softer” carbide with 14 per- 
cent cobalt failed as completely as the 
“harder” 11 percent material. Con- 
siderable lack of uniformity of grade 
in the early carbide sources was ob- 
served, together with wide variations 
in size tolerances. Metallurgical ac- 
ceptance tests were attempted but 
nothing could be found in hardness, 
microphotography, density or their 
combinations which was entirely re- 
liable. 


Tent-shaped Inserts Prove 
Best 


From the results of the first tests 
it was possible to establish the form 
and proportion of the carbide inserts. 
Long thin inserts of rectangular sec- 
tion were tried (Fig. 3) as well as 


Fig. 3. Rectangular and cylindri- 
cal inserts were unsatisfactory 
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cylindrical inserts resting on their 
sides in grooves cut in the bit body. 
Larger inserts were tried at variable 
angles, and a tent-shaped piece was 
finally selected, %4¢ in. wide for the 
smallest bit, %¢ in. deep, and of var- 
iable lengths (Fig. 4). The desirable 
proportion for the depth was found 
to be 1% times the width, and for the 
maximum length, twice the width. 
Since then it has been found that the 
length proportion can be exceeded if 
certain other factors are considered. 

The earlier inserts provided by the 
carbide manufacturers varied as much 
as .015 in width and height dimen- 
sions, and were badly distorted from 
the sintering operation. This varia- 
tion from specified sizes caused con- 
siderable trouble at first, and required 
a grinding operation on the inserts 
prior to assembly. Although some car- 
bide manufacturers warned against 
grinding the carbide at all in the 
final sintered state, others recom- 
mended it, all testifying to the con- 
fused state of the technique in these 
earlier days. Of course, it was es- 
sential to grind the inserts to close 
tolerances. A method was developed 


Fig. 4. Tent-shaped inserts 


proved best 


together with a machine and fixture, 
and a lubricant for the purpose, so 
that now the operation is only routine. 
The carbide manufacturers were busy, 
too, and soon came up with a preci- 
sion-sized insert of extremely close 
accuracy and good finish from the 
sintering operations which reduced 
the grind to .003 per side. 


Brazing Problem Solved 


The size and finish of the slot in 
the bit body preparatory to receiving 
the carbide presented the next big 
problem. The rougher the finish and 
the wider the slot tolerance, the 
lower the cost of manufacture; so 
early effort was concentrated on a 
machined slot with tolerances of al- 
most .010. This introduced too much 
variation into the brazed assembly, 
and the cutter tooth marks and other 
surface scratches did not lend them- 
selves to good brazing. Ground slots 
were tried. These gave the required 
finish and close tolerance, but the 
cost was prohibitive. Through further 
experimentation of milling, cutter de- 
sign, maintenance and operation, it 
was found possible to produce a sat- 
isfactory finish with slot tolerances 
in the range of .002 which has proved 


JANUARY, 1950 


satisfactory. Incidentally, the loca- 
tion of the slot mid-way in the bit 
wing and the elimination of burrs 
gave added work. This problem was 
solved through the proper design of 
fixture and cutters. 

For brazing in inserts, copper was 
tried first. In tools copper produces 
a very tight braze of the carbide 
to the holder, together with great 
strength. In rock bits, with the insert 
held on three sides and one end, the 
tightness of the braze develops into 
a handicap, because of the excessive 
stresses introduced into the finished 
carbide assembly. This manifested it- 
self in the well-known 45 deg shear 
running from the mid-point of the 
insert bottom up toward the inner 
end. Next, the so-called sandwich 
braze was tried, in which a thin shim 
of nickel or iron, or iron mesh screen- 
ing is placed on each side of the insert 
and then copper brazed to the body 
and to the insert. This produced bet- 
ter results, but still was not entirely 
satisfactory. 

Finally, through the close coopera- 
tion of all parties concerned, it was 
possible to select the best flux, silver 
solder analysis, preparation and meth- 
od of brazing. Now it is a rare occur- 
ence to find a loose insert, or a braze 
faulted with voids, although it does 
occasionally happen. Brazing is done 
in an induction heating unit, oper- 
ating on a controlled cycle for ex- 
treme uniformity. The first unit used 
was a machine designed on the spark 
gap principle, and the second was a 
motor generator unit. 

Selection of the proper material 
for the bit body gave metallurgists 
very little trouble because the choice 
was limited. From the specifications 
written for the bit it was obvious 
that the body could not be heat 
treated prior to brazing, or the braz- 
ing heat would upset the heat treat- 
ment and hardness of the bit body. 
Equally obvious was the fact that 
the body could not be heat treated 
after brazing, as the heat treating 
temperature would ruin the brazing. 
Therefore, the brazing and the heat 
treating had to be performed simul- 
taneously. To give the proper tem- 
perature control with the desired re- 
sulting hardness, the only choice was 
the SAE 4140 series. The steel analy- 
sis previously used in the standard 
steel rock bit was useless for this 
purpose. Fortunately the new steel 
was a familiar product for the steel 
mill, and it fitted in well with forging 
and fabricating practice and equip- 
ment. Essential facts which had to be 
determined were the proper coil de- 
sign on the induction machine, the 
time cycle and the method of holding 
the inserts centrally and in proper 
position during the heat treatment. 
This was all satisfactorily settled 
after about a year’s vigorous investi- 
gation and testing. 


One other point in the bit design 
gave some trouble at the start, but 
was soon satisfactorily solved. Some 
early designs called for the carbide 
inserts to abut against one another 
(Fig. 5). In the tests of these designs 
a tendency for the carbide to crush 
was noted. Extreme rigidity of the 
assembly was the cause. To solve 
this, a center plug was developed with 


Fig. 5. Inserts met at bit 
center in one early design 


an extended neck of reduced diameter: 
the plug is brazed to the bit body at 
the reduced neck and to the carbide 
inserts at the larger diameter. Under 
pressure from the carbide inserts, the 
plug deflects and bends, allowing the 
assembly to “breathe” under stress. 
Also it makes a convenient unit to 
insulate the carbide inserts one from 
the other and from the shocks trans- 
mitted from one gauge end to the 
other. 


Various Carbides Tested 
for Wear 


Due to the lack of completely satis- 
factory and foolproof acceptance tests 
for the finished sintered carbide in- 
serts, it was necessary to adopt the 
procedure of running competitive field 
tests on bits assembled with the car- 
bide product of different companies. 
All operations incident to the assembly 
of the bit are performed under identi- 
cally similar conditions and the bits 
are run interchangeably under the 
same conditions in the field. This 
“calibration test,” calibrates the per- 
formance of the unknown carbide 
against the performance of the known 
carbide. A minimum test lot of bits 
consists of four. Tests are run to 
the destruction of two inserts, either 
adjacent or opposite, in a cross bit, 
without regrinding or reconditioning 
the bit in any manner. A uniform rock 
formation, such as granite, is drilled 
for this test. Total footage counts. 
Several types of granite are selected 
to vary the conditions. 

In order to get a calibrated wear 
test, the same procedure is followed, 
except that the tests are run for a 
stipulated distance, usually 300 ft, in 
a soft, abrasive limestone. This pre- 
vents shattering of the inserts, and 
reduces to slow motion the actual 
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wear. Bits are measured across the 
gauges, using accurate instruments, 
and the measurements are repeated at 
intervals of approximately 10 ft, de- 
pending in depth of holes drilled. 
Pinching is avoided. Bits are also 
measured for insert height loss at a 
point approximately % in. in from the 
gauge end. The location is approxi- 
mate but close enough as the gauge 
wear and the height wear are never 
more than several thousandths of an 
inch. 

Field experience bears out cali- 
brated test results, so that this meth- 
od is accurate from the comparative 
standpoint. Its great disadvantage is 
its slowness and high cost. 


Specification Threads Essen- 
tial to Success 

Much has been said of the necessity 
for an improved hollow drill steel, 
of a high alloy content, to be used 
with carbide insert rock bits. This re- 
finement is not necessary. The stand- 
ard thread specification used for 17 
years on carbon hollow drill steel with 
the regular steel 
rock bit is satis- 
factory and will 
give full service, 
if the threads are 
to specified size, 
profile and hard- 
ness. All cases of 
difficulty reported 
thus far have 
been due to im- 
proper machin- 
ing, off size, off 
profile and poor 
heat treatment. 

It is equally true that the threads 
in the carbide insert rock bit must 
be full and true and to proper size, 
both in the new bit and in the used 
bit. Otherwise, the life of the bit 
and of the steel is reduced. It is poor 
economy to put off reconditioning of 
the steel and jeopardize the full life 
of an expensive carbide insert bit. 
Insert bits are precision-made produc- 
tion tools and the sooner they are 
accepted and treated as such, the 
sooner will operators derive full value 
from their use. 

The practice of chrome plating bits 
and steels, or the use of different 
compounds in the joint, may give 
temporary improvement in perform- 
ance, but these are stop-gaps. They 
show up especially well if undersize 
or poorly-formed steel threads are in 
use (Fig. 6). Correct the latter, and 
the various coatings will not be neces- 
sary. Threads should always be a 
snug fit, and the collar of the bit 
must seat squarely and firmly against 
the steel shoulder. 

All this development took a great 
deal of field testing in order to check 
out theories and advances in technique. 
Soon pressure was applied to in- 


| 
Fig. 6. A prop- 
erly formed 
thread 
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fluence putting carbide insert bits 
into production applications before 
the bits were ready. The mining in- 
dustry, alert to the technical advan- 
tages of the insert bit, demanded an 
opportunity to try them. As a result, 
bits were put into service before they 
were fully developed, and were used 
unwisely and in service for which they 
were not fitted, and disappointment 
resulted. The poor results obtained 
in these early runs were doubly un- 
fortunate, for not only did they dis- 
courage the user, but they misguided 
development and time was lost. 


Cautions in Using Insert Bits 

Bit users can now be guided on the 
basis of extensive accumulated experi- 
ence. Carbide insert bits will work 
satisfactorily on the larger machines 
in certain rock formations but they 
usually work better on the lighter, 
faster-hitting machines. Bad han- 
dling, improper feeding, and bouncing 
of hand-held machines will cause quick 
failures of the inserts and the bit 
body. Drill steel maintenance must be 
good or the bit will suffer mechani- 
cally. The threads must be of good 
shape and proper fit, with square 
shoulders and accurate seating of 
the bit. 

It is extremely easy to ruin a car- 
bide insert bit by pinching or starting 
a bit in a tight or under-size hole. 
Frequently the driller tries to bottom 
a deep hole with bits of the same nom- 
inal gauge in different stages of wear 
on incremental lengths of steel in 
ground which does not overcut. A 
pinched bit (Fig. 7) is usually easy to 
determine, if the situation is not com- 
plicated by other factors, because one 
or more of the outer ends of the car- 
bide inserts are cracked off on a 45-deg 


Fig. 7. Pinched bits show char- 
acteristic 45-deg breaks at insert 
end 


angle. It may be merely a flake or 
a good sized break. New bits are 
gauged to the nearest .001 of an inch 
and the actual figure is marked on the 
bit box. This serves on the first usage 
only, but has helped materially to re- 
duce this type of failure. 

To avoid this difficulty, the driller 
sometimes steps into another trap. 
He will change the bit from one steel 
to another, and hole out at full depth 


with his starter bit. This is particu- 
larly true of the smaller gauges. If 
the ground is hard and abrasive, and 
if he makes quick steel changes, he 
may build up sufficient heat in the bit 
to draw the temper in the bit body. 
Some bits have been seen of a deep 
blue color that developed from the 
heat. However, none have been hot 
enough to make the brazing solder 
run. Bit bodies with drawn temper 
will bell out and the back faces will 
upset and the threads will strip. 


Economics Govern Bit Choice 


There is no doubt that the carbide 
insert bit is more delicate than the 
standard steel rock bit; it stands less 
abuse, requires greater precision in 
manufacture, maintenance and use, 
and is many times more expensive. 
What justification, then, is there for 
its use The justification depends 
entirely on the economic possibilities 
in the particular property under study 
at the time. If minutes count in drill- 
ing, bit and steel changing, the car- 
bide insert bit may make it possible 
to complete a round in one shift or 
before a shift change, so that the 
round may be drilled, loaded, fired and 
mucked out in quicker over-all time. 
If it takes a shift and a half to com- 
plete a round on steel bits, and the 
carbide bits will do it in one shift, then 
they will probably be economical. If 
they require a shift and a quarter, 
they probably will not be profitable. 

If the rock formation is such that 
ten changes of steel bits are required 
to drill full hole depth, and the’ car- 
bide bits will drill full hole depth with- 
out change, they may very well be 
profitable. 

If the labor situation is such that 
men will abuse, lose and even delib- 
erately sabotage the carbide bits, then 
it is just as foolish to try to use the 
expensive carbide bit instead of the 
steel bit, as it is to send a six-year-old 
child to school with a 17-jewel watch. 

Contractors working on a bonus job 
frequently use carbide insert bits. 
Even though they do not pay out on 
footage, they help the contractor earn 
his bonus. 

Based on the present average costs 
of carbide insert bits as compared to 
the cost per use of the standard steel 
bit, it is felt that the carbide insert 
bit should out-perform the standard 
steel rock bit in the ratio of 100 to 1. 
However, there are successful opera- 
tions where the ratio is only 30 to 1. 
It all depends on all the factors perti- 
nent to the particular location under 
consideration. There is a very definite 
and sizable field of application for car- 
bide insert bits as well as for the 
steel rock bit. 

The question is always raised re- 
garding the salvage or reconditioning 
prospects of the carbide bit. When 
brazing was still a problem, and the 
inserts popped out now and then, a 
practice of rebrazing by torch was 
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tried here and there in the field. This 
is very risky. Fortunately, the prac- 
tice is dying out due to the better 
brazing techniques now in use. 

Definite information regarding re- 
grinding will soon be available. At 
first, the carbide manufacturers were 
almost unanimous in warning against 
the practice. Now almost everyone 
concedes that it can be done satisfac- 
torily. Carbide can be reground dry 
or wet. It can be reground by ma- 
chine or by hand. A series of tests are 
being completed on reconditioning 
techniques and the results will be pub- 
lished in a future issue of MINING 
CONGRESS JOURNAL. 


Field Use Tests Bits 


Test results are always of great in- 
terest for the operations are conduct- 
ed usually under controlled conditions 
where variables can be eliminated or 
at least compensated for in the final 
interpretation of results. However, 
successful tests do not always infer 
adoption of the product in regular pro- 
duction because various economic fac- 
tors sometimes intervene. Therefore 
the reader is not to conclude that the 
properties mentioned have wholly or 


Fig. 8. 
1032 ft with two resharpenings 


This 2%-in. bit drilled 


partially adopted this bit even though 
the specific test has been selected as 
one of particular interest and impor- 
tance to illustrate the performance 
obtainable. 


In the E. L. Smith Quarry, Barre, 
Vt., where the rock formation is me- 
dium granite of uniform hardness and 
abrasiveness, multi-use bits have been 
used for a number of years in dimen- 
sional block operations. A multi-use 
steel bit can be figured to run 2.5 ft 
between each regrind for a maximum 
of eight regrinds, or a total of 22.5 ft, 
with surprising regularity. The bit 
shown in Fig. 8 delivered 1032 ft with 
two resharpening operations. The ad- 
vantage of increased footage and re- 
tarded gauge wear is evident in di- 
mensional stone operations of this 
type. 
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The granite formation at the Cold 
Springs Granite Co., Cold Springs, 
Minn., is also uniform in hardness and 
is favored for test purposes. Here 
multi-use steel bits have been used for 
a long time, the average total life with 
regrinds running 10 ft, 10 in. and the 
drilling rate 21.6 in. per minute. On 
the same equipment a 2%4-in. carbide 
insert rock bit ran 351 ft at an aver- 
age speed of 18 in. per minute, and 
was retired because of the extensive 
cracking of one insert. It is quite 
common to continue the run of carbide 
insert rock bits with one or two inserts 
failed, provided the two failed inserts 
are not adjacent, but in this case it is 
evident that it would be unwise to 
jeopardize the operations on the val- 
uable stone block with a bit worn to 
this degree. Where chips are mod- 
erately large in normal drilling, the 
carbide insert bit drilling rate should 
be slower due to less wing and side 
clearance, and this is borne out in the 
drilling rates given. 

To illustrate performance in ex- 
tremely hard rock, the bit shown in 
Fig. 9 was selected. This carbide in- 
sert bit was run at the Bauer Mine of 
Combined Metals Reduction Co., Tooele, 
Utah, in March 1948. The rock forma- 
tion was extremely hard, massive, fine 
grained quartzite. The multi-use steel 
bits which were run as pilots, deliv- 
ered only 2-3 in. before reconditioning. 
The bit shown drilled 320 in. at an 
average speed of 6.9 in. per minute. 
Observe the gauge wear. Neverthe- 
less, additional drilling capacity is 
available in the bit, if it were re- 
ground, but at the time of this test 
erratic results were being obtained 
through resharpening carbide insert 
bits. Therefore the practice was not 
recommended. 

Another example of an insert rock 


Fig. 11. 


bit, with body metal badly worn, but 
carbide inserts still in good drilling 
condition, is shown in Fig. 10. This 
was drilled in September 1948 at the 
Tornado Mining Co., Miami, Ariz., in 
moderately hard rock which was rather 
abrasive. Total footage obtained was 
1200 without any regrind, while the 
multi-use steel bits drill an average of 
18 in. between regrinds. 

An interesting test was run at the 


In drilling in hematite, these bits were reground twice 


Fig. 9. A 1%-in. bit after 320 in. 
of drilling in hard, massive, fine 
grained quartzite 


Fig. 10. An insert bit that drilled 
1200 ft in moderately hard ground 


Amazon Vein, Monitor Mine, Wallace, 
Idaho, in October 1948, in a zinc-lead 
ore in quartz gangue. Records showed 
that the multi-use steel bits averaged 
17.66 in. at 12.96 in. per minute be- 
tween regrinds. The carbide insert bit 
drilled 331 ft with seven regrinds. 
Notice that the carbide inserts are ~ 
nearly worn and ground away, and the 
nearest insert is just on the point of 
(Continued on page 57) 
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Tomorrow’s Ore 
(Continued from page 32) 


often may lead to nearby ore occur- 
rences. To the prospector as well as 
the present-day mining geologist, 
bleached altered zones are significant 
and may be indicative of a “lead,” or 
mineral deposit in the vicinity. 

The existence of old prospect pits in 
all mining districts attest the keen 
observation and relentless effort ex- 
pended by the early-day prospectors 
in their endeavor to uncover a new 
ore body somewhere. In the Butte dis- 
trict alone we estimate no less than 
60,000 such pits were dug prior to 
1900, and which during the past 20 
years has enabled the geological staff 
of the Anaconda Copper Mining Co. to 
complete a detailed mapping of virtu- 
ally all known outcropping vein struc- 
tures, faults, dikes and altered zones 
in the area. It appears needless to 
elaborate on the results of this early- 
day prospecting, later supplemented 
by detailed mapping such as is now 
done by a well trained staff of geolo- 
gists as is maintained at Butte and at 
the Anaconda Copper Mining Co.’s 
other mining units in North and South 
America. 

By utilizing all of the detailed in- 
formation garnered and recorded by 
geologists in Butte mines, it has been 
possible, year to year, to maintain a 
so-called ton for ton balance in ore 
reserves in the district, exclusive of 
the greater Butte project presently 
planned to mine low grade copper ores 
lying beneath the Anaconda Hill, 
aggregating a minimum of 130,000,- 
000 tons estimated to yield ultimately 
2,600,000,000 lb of copper, not to 
mention subsidiary silver and gold 
which will increase the total produc- 
tion of metals. 


Basic Facts Needed 


The development of the science of 
ore deposits in general has been rela- 
tively slow, but a great storehouse of 
facts has been accumulated. From 
this fund of information there hence- 
forth will flow a better understanding 
of the basic laws of ore deposition. 
Our future desires and hopes for new 
discoveries of mineral deposits must 
rest upon the intelligent application 
of these detailed data and principles. 
Geology lends itself readily to the ap- 
plication of new techniques of scien- 
tifie study. 

In the search for ore probably the 
most important study is that of the 
structural conditions, and next the 
genesis and zonal arrangement, if any, 
of minerals in the deposit. Also more 
attention should be given to the re- 
lated zonal phases of alteration in the 
host rocks in which the mineral con- 
eentrations occur. During the past 
three years more intensive studies and 
investigations have been and are now 
being made relative to the significance 
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of varying phases of rock alteration 
by Messrs. R. H. Sales, Charles Meyer, 
E. S. Lovering, P. F. Kerr, G. M. 
Schwartz and others. 

Certain criteria in alteration un- 
doubtedly are related to varying types 
and concentrations of mineral deposi- 
tion in fissures, sheared and crushed 
zones, or in replacements adjacent 
thereto. In the future, and with in- 
creasing emphasis, more study also 
should be devoted to the geochemical 
and geophysical reasons for ore de- 
position, a field that should prove to 
be rich in possibilities as a further aid 
to finding new deposits in the future. 

Summarily, it may be stated that 
the most important ore deposits in the 
accessible portions of the world prob- 
ably have been found. Success in the 
search for additional ore bodies will 
depend upon the use of factual data, 
application of the scientific principles 
of geology, and the use of current or 
improved geophysical methods. 

A correct correlation, interpretation 
and appraisal of the recorded facts of 
the geology of a mineral deposit will 
determine ultimately whether or not 
the discovery merits development. Un- 
doubtedly, the “fringe” areas of pres- 
ent mining districts offer the best ex- 
ploration possibilities for finding new 
ore bodies and future mines. Such 
exploration will require costly de- 
velopment work at greater depths on 
the stronger vein or other mineral- 
bearing structures, an example of 
which has been demonstrated in the 
“Dry Belt” area of the Coeur d’Alene 
district, where important silver, lead, 
zine and copper ore bodies have been 
found during recent years. 

In general, mining companies are 
reconciled to the difficulties ahead in 
respect to finding new mines, but fully 
realize that by speeding up explora- 
tion, the chances for more ore dis- 
coveries are increased. The larger 
mining companies are maintaining ac- 
tive exploration departments whose 
geologists are keenly following up by 
examination, any reported new min- 
eral discovery as well as reconsider- 
ing the prospective possibilities 
around the old mining districts and 
particularly where there are possi- 
bilities for ore bearing structures 
projecting beneath areas covered by 
alluvium. 


New mines will be found only 
through exhaustive search. The de- 
termination of important criteria 
upon which to base recommendations 
for the exploration and development 
of a particular deposit becomes a 
matter of interpretation based upon 
extensive field experience by the ex- 
amining geologist or geophysicist and 
engineer. We are hopeful that fur- 
ther technological improvements in 
geological, mining, milling and metal- 
lurgical studies and practices will be 
accomplished; together with whatever 
incentives may develop such as in- 


creased prices for metals, adjusted to 
commensurate wage scales, all of 
which would stimulate the exploita- 
tion of presently-known marginal and 
sub-marginal grade mineral deposits. 
Known deposits of the latter type 
merit further study and exploration 
in anticipation of the day when a new 
mine can be developed thereon. In 
fact there is a definite trend for utili- 
zation of lower grade ores, particu- 
larly those containing copper, lead, 
zine and manganese, the economic 
operation of which is largely depend- 
ent upon improved mechanical sepa- 
ration methods for recovering these 
metals from the respective ores. 


In conclusion it may be emphasized 
that new mines of the future remain 
to be found, principally by experienced 
geologists, geophysicists and engineers 
whose recommendations for explora- 
tory development work can be ade- 
quately financed by their sponsors. 
Let us hope that present economic 
conditions and tax structures will be 
corrected so that the venturesome in 
private enterprise will not be driven 
out of the mining business. 


* * * 


DR. WRATHER: It is interesting to 
note that Mr. Wisser stresses particu- 
larly the use of well-known and ac- 
cepted geological criteria in the search 
for hidden ore deposits. We are all 
acutely aware that present explora- 
tion techniques are not now turning 
up new sources of mineral supplies 
anywhere near commensurate with 
present and foreseeable needs. In dis- 
cussions directed toward the discovery 
of hidden ore deposits, stress is usu- 
ally laid on the necessity for develop- 
ing entirely new techniques. We 
should leave no feasible new method 
untried. In the Survey we are con- 
stantly endeavoring to devise new or 
improved techniques. The fields of 
geophysics and geochemistry offer 
promising prospects for new develop- 
ments, but no one should expect a revo- 
lutionary method to materialize over- 
night which will dispense with the 
accumulated geologic wisdom. 

Intensive geologic mapping of known 
and surmised mineralized areas re- 
mains perhaps the most effective 
method of determining their economic 
potential. It is just as important to 
be sure we are utilizing existing geo- 
logic methods as imaginatively and 
effectively as possible as it is to place 
too much confidence in the expectation 
of finding something better. As a pro- 
fession we do not always utilize most 
effectively the tools we have in our 
possession. Even if we put forth our 
best efforts, the combined geologic 
talent of the country will find it diffi- 
cult to appraise the mineral potential 
of the huge expanse of the United 
States and its possessions at a rate 
sufficient to keep pace with growing 
national needs. 
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METHUDS of handling refuse from 
mine and preparation plant to final 
disposal vary within rather wide 
limits, from simple homemade car 
dumps to elaborate high-tonnage 
plants designed and built by material- 
handling specialists. Before deciding 
on the kind of disposal system to in- 
stall, an operator will do well to take 
into account all the special conditions 
applying to his operation. These in- 
clude daily tonnage handled; peak 
loads; tonnage per year with respect 
to available disposal area; nature of 
terrain; physical characteristics of 
refuse material; amount of free mois- 
ture and freezing possibilities as 
affecting feeders, belts, buckets and 
bins; costs for labor, power, main- 
tenance, depreciation and amortiza- 
tion; the reliability of equipment; 
local restrictions such as smoke ordi- 
nances, zoning or other regulations 
present and pending. 

One feature often neglected is to 
provide properly designed facilities 
for collecting to one point, all refuse 
from the various places where it origi- 
nates; namely, the mine, picking 
tables, wash boxes, scalping decks, 
ete. This is especially true where 
mechanical preparation equipment has 
been added to an existing screening 
and hand-picking tipple. It is im- 
portant that the surface plant layout 
permits the use of a single bin of 
ample size for all types of refuse and 
be arranged to give ready access to 
the disposal equipment. Failure to 
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provide such facilities can add heavily 
and unnecessarily to refuse handling 
costs. Crushing large pieces of slate 
and rock is another possible source of 
economy. In several instances, wide 
and expensive belt conveyors and 
large disposal buckets have been used 
because of large top particle size. 
Had heavy rock crushers been in- 
stalled, belts of one-half the original 
width would have handled the load 
with attendant large savings in cost 
of installation. The best location for 
the crusher is as close to the original 
dumping points as possible, so that 
operating economies can be effected 
throughout the whole system. 


Disposal Handling Systems 


All the possible and existing vari- 
ations in present disposal schemes 
cannot be described in this report, 
but the following outline shows the 
essential elements of the three gen- 
eral classifications. 

(1) Single stage disposal—The 
mine car or belt conveyor is loaded 


with slate underground and goes di- 
rect to the waste dump. This plan is 
used at small and medium tonnage 
operations, where mine refuse is the 
chief problem, and the methods in- 
clude: (a) End-gate cars hauled by 
rope hoist to a movable dump on top 
of the refuse pile; (b) End-gate or 
drop-bottom cars dumped from a tem- 
porary wood trestle which is extended 
as needed; (c) Mine car tipped over 
steep mountain sides from a tracked 
bench, using a movable power-driven 
side-tilting dumper; (d) Main belt 
conveyor coming from pit mouth dis- 
charges mine refuse direct to a steep 
hillside, using a gate to switch from 
coal to slate. Washery reject is some- 
times disposed of in a similar manner. 

(2) Two-stage disposal without bin 
—Mine refuse is dumped directly 
from cars or conveyor into truck, 
larry, conveyor or aerial tram with- 
out intervening bin storage. One 
dumping point with a diversion gate 
can serve both coal and slate but often 
there is a separate dump for refuse 
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cars that may come in slate trips or 
mixed trips. 

(3) Multi-stage disposal using 
storage bin—The general types of in- 
stallation are: (a) Mine car or belt 
discharges refuse to storage bin. 
Washery rejects may go to same or 
separate bin; (b) Skip discharges to 
storage bin; if skip is also used to 
hoist coal, a gate is needed to divert 
refuse to bin; (c) In many cases it 
is necessary to transport refuse a 
considerable distance from the tipple 
bin to a second bin from which final 
disposal is made; this may be by a 
self-unloading monitor, a belt con- 
veyor or a continuous-type aerial 
tramway; (d) In special cases, where 
disposal ground is at a considerable 
distance from mine or washery, refuse 
is hauled by standard-gauge railroad 
cars. These may be contractor’s side- 
dump type for direct disposal, or 
standard hopper cars and gondolas 
that dump into a bin from which the 
final disposal is made by other means. 


Transportation to Final 
Disposal 


Methods of handling from the stor- 
age bin to the dumping ground vary 
widely and include: 

(a) Auto dump truck varying from 
5 to 15-tons capacity, or larger 

(b) End or side-dump, large-ca- 
pacity trailers, hauled by tractor or 
half-track 

(c) Electric larry of several types; 
fixed body with side discharge; swing 
body for straight ahead or side dis- 
charge; body equipped with a fast 
moving apron conveyor for casting the 
material 

(d) Self-dumping, hoist-operated 
incline car on elevating refuse dump, 
discharging at end of track, which is 
advanced as needed 

(e) Belt or other type conveyors, 
either fixed or movable—occasionally, 
to provide additional storage, the end 
unit is cantilevered and run uphill to 
gain elevation or it may pivot over a 
large, horizontal are 

(f) Aerial trams of two general 
types as described in the following 
paragraph 

(g) Hydraulic flushing, to take 
sludge or slurry from a washery to a 
settling basin—water-borne transport 
of coarse refuse through flume or pipe 
is rare, due to such drawbacks as 
abrasion, lack of sufficient water, and 
possible stream pollution. 


A continuous aerial tramway has a 
series of carriers moving in one direc- 
tion from a loading terminal to a dis- 
charge terminal where they empty and 
then return. Occasionally the load 
may be dumped at an intermediate 
point. Carriers are from 20-60-cu ft 
capacity, and usually have a moving 
speed of from 400 to 550 fpm. This 
type of tramway is essentially a con- 
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veyor from point to point; it is well- 
balanced and can elevate loads a con- 
siderable vertical distance. Most in- 
stallations are fully automatic with 
no operating labor involved at either 
terminal. 

A reversable aerial tramway may 
have one or two carriers which travel 
from a loading terminal to a dumping 
point; this may be any place along 
the line of travel, or it may be a dis- 
charge terminal at the outer end. A 
single car installation is reversed to 
return the car to the terminal as soon 
as it has dumped its load. A two-car 
installation will have the cars so 
spaced that one is at the outer dump- 
ing point when the other is at the 
loading terminal. The speed is usu- 
ally between 800 and 1250 fpm, and 
the size of the carriers may be any- 
thing from 30-250 cu ft or more. 
Reversible tramways are usually 
equipped for automatic dumping and 
their operation is almost completely 
independent of weather conditions. 

* * 


Supplementing the foregoing dis- 
cussion on various methods and types 
of equipment, the following accounts 
describe actual installations for dis- 
posal of mine rock and washery re- 
jects at shaft and drift operations. 


Truck Haulage 


Mine A produces 400 to 450 cars 
of coal of 314-ton capacity, and from 
35 to 50 cars of mine rock at 4.8 tons 
each. Slate is loaded at the working 
faces as a part of the regular operat- 
ing cycle and the cars are hauled to 
the tipple in the coal trips. All cars 
come to the same rotary dump, but as 
the slate is usually scattered in the 
trip, it is handled at the dump with- 
out causing any production delay. The 
trip-feeder delivers two cars per min- 
ute and the average time for dumping 
rock and coal is practically the same. 
The slate is diverted by a gate to a bin 
under the dump from which a feeder 
delivers to a picking table where hand 
pickers recover the coal while the 
refuse goes to a second rock bin with 
a capacity of 150 tons. From here it 
is hauled by truck to the waste pile, 
an average distance of about 650 ft. 

A truck driver and one helper do all 
of the above-described work from the 
picking table to the final refuse dis- 
posal. When each mine car trip 
arrives at the dump these men are ad- 
vised the number of slate cars so that 
they can arrange their time accord- 
ingly. The man-hours employed per 
ton of mine rock is as follows: 


Man-hours 


Dumping mine cars........... 
Hauling and disposal... .0339 

.0884 


With a ratio of about 12 tons of 
mine rock to 100 tons of coal, the 


man-hours required for 


complete 
refuse disposal per ton of coal is: 


.0884 x 12 


100 = .0106 man-hours 


Monitor Haulage 


Mine B is a shaft operation work- 
ing two shifts per day hoisting 1800 
cars of coal (cleaned weight 1.5 tons) ; 
the mine rock and washery refuse 
averages 385 tons, or 12.5 percent of 
the raw coal feed. The shaft has bal- 
anced hoisting with self-dumping 
cages and the mine rock is diverted 
by a gate to a 90-ton steel bin directly 
under the dump. The coal goes to 
shaker screens where a scalper deck 
separates the 8-in. lump. One man 
picks out the coal which is guided 
back to the screen while the rock is 
by-passed to a drag flight conveyor 
that takes it to the 90-ton bin. The 
washer refuse from several sources in 
the preparation plant is collected to 
a 15-ton bin adjacent to the 90-ton 
bin. 

Both bins are operated by one man 
who also trims coal cars under the 
tipple. They discharge to a 7-ton 
track monitor which hauls the refuse 
1400 ft and up 400 ft to a 50-ton bin 
on the hilltop, making a complete 
roundtrip, including terminal time, in 
six minutes. The car is self-tipping 
and a hoist operator at the top of the 
hill controls its travel and dumping. 
Final disposal is by 6-ton trucks 
which haul a distance varying from a 
minimum of 500 ft to a maximum of 
2000 ft. The disposal ground has an 
area of well over one square mile. 
Thin piling of the refuse is necessary 
to avoid firing which means that the 
dumping point is continually moved so 
as to permit weathering. 

One and one-half shifts of trucks 
and one bulldozer operator for half- 
shift is about an average disposal 
crew, and the daily force for two 
shifts is as follows: 


Man-hours 
Bin gate operator..... : 7.75 
23.25 
Bulldozer operator ..... 7.75 
54.25 


Back-hauling to Rock Bin 


Mine C is a drift operation with an 
outside tramway 7000 ft long and 
mine cars averaging 4 tons of coal 
or 6 tons of rock. The refuse dis- 
posal plant is 2000 ft from the pit 
mouth and alongside the tramway. It 
consists of a rotary mine car dump, a 
rock hopper, a bucket incline with 
rope hoist discharging into the top 
of a 150-ton disposal bin. From this 
bin, trucks transport the refuse to 
ground disposal, a distance of 700 to 
1500 ft. 


The cleaning plant is 5000 ft be- 


MINING CONGRESS JOURNAL 


yond the disposal plant. Two kinds 
of refuse are made; plus 5-in. dry re- 
ject from picking table, and 5 by %-in. 
wet reject from jigs. There are sep- 
arate but adjacent bins for dry and 
wet disposal. Each bin has about 
20-tons capacity and both bins load 
into empty mine cars which are then 
back-hauled to the rock disposal plant 
in the empty trips returning to the 
mine. These trips are stopped and 
the refuse cars switched out at the dis- 
posal plant. Each refuse handling 
shift has the following crew: 

1 motorman at cleaning plant 

1 dumper at refuse plant 

1 hoistman and gate tender 


6 motorman at refuse plant 
2 truck drivers 


6 men per shift or 11 men per day or 
79.75 man-hours 


Averages in tons per day are: 


Tons 

Clean coal 3600 
Mine rock . 800 
Dry refuse ..... ae 223 
Wet refuse 647 
Total refuse 1670 


Man-hours per ton refuse 
Man-hours per ton coal 


OATT 


0222 


Slate handling by aerial trams, auto trucks, and rail dump cars 
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Final disposal by larries and cranes 


This mine illustrates the costly 
operating features inherent in sepa- 
rate dumps for refuse and coal, es- 
pecially when widely separated. The 
number of men listed takes no account 
of haulage delays suffered by shifting 
out mine rock cars from loaded trips 
and washery refuse cars from empty 
trips, but the loss undoubtedly is con- 
siderable and adversely affects the 
mine operation. To illustrate the 
point, had the plant been designed so 
that both mine rock and coal could 
be dumped by the same man at the 
cleaning plant, with mine rock, wet 
and dry refuse all sent to a common 
bin, the total disposal crew would 
have been six truck drivers per day 
or 43.5 man-hours. Of course, some- 
what larger trucks would be neces- 
sary for 5000 ft of additional haul, 
but the additional distances would be 
covered by fast travel over a paved 
highway. Under this setup there 
would be no delays shifting cars, and 
the estimated man-hours per ton would 
be reduced to the following, as com- 
pared to the actual costs shown above. 


Man-hours per ton refuse. 


.0360 
Man-hours per ton coal 


0167 


Disposal by Aerial Tram 


Mine D is a shaft with coal and 
mine rock hoisted in 198-cu ft cars. 
At the top landing, the cars are me- 
chanically rammed off the cage and 
go uncoupled by gravity about 40 ft 
to a rotary dump. There, a fly gate 
directs the coal to a conveyor for 
transit to a central cleaning plant, 
and the mine rock to a reciprocating 
feeder, which loads onto a 48-in. belt 
conveyor. At the feed end of the belt 
there is a pad belt to help absorb 
shock, as large pieces of rock—é6 ft 
long by 3 ft wide and 2 ft thick—have 
been handled. The conveyor is 120 ft 
long and has a vertical lift of about 
38 ft; its discharge goes directly to 
a 22-ft diam bin with a capacity of 
8000 cu ft or 300 tons of slate and 
rock. Material is taken from this bin 
by a vibrating feeder to a continuous 
aerial tram 1510 ft in length, sup- 
ported on three intermediate towers, 
equipped with 22 tram cars (44-cu ft 
capacity) traveling at 400 fpm. This 
raises the material 330 ft up the hill 
to a 9000-cu ft transfer terminal bin. 
The tram has a capacity in excess of 
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250 tons per hour and is powered by 
a 125-hp motor. 


From the hilltop bin there is a re- 
versible aerial tram with a single 
200-cu ft capacity car. The span is 
2400 ft long, and a 250-ft tail tower 
makes a difference in elevation of 290 
ft between the loading point and the 
top of the tower. This unit is also 
powered by a 125-hp motor. It has 
a speed of 1200 fpm and the following 
data is based on 20 seconds for load- 
ing, accelerating and deceleration. 


Feet of travel.... 600 1200 1800 
Minutes per trip. 133 233 3.33 
Trips per hour...... 45 25.7 18 
Cu ft per hour. 9000 5140 3600 
Tons per hour....... 360 206 144 


The mine operates on a full seam 
basis, working three shifts a day, but 
as there is enough storage capacity in 
the two bins to hold one day’s produc- 
tion, the slate disposal installation 
operates only one shift. The disposal 
crew consists of one operator at the 
transfer bin and one greaser for half- 
time. The continuous tram does not 
have an operator but is started and 


stopped by any of the ground crew. 
Truck loading facilities are provided 
at both ends should a failure occur at 
either location. 


Railroad Dump Cars 


Mine E is a three-shift operation 
producing approximately 5400 tons 
daily, of which 3600 tons is clean coal 
and 1800 tons is refuse. The refuse 
percentage varies but averages about 
33 percent. Plus 5-in. raw coal is 
hand-picked and the minus 5-in. coal 
is wet washed. Both dry rock from 
the picking table and wet washer re- 
jects go direct to standard railroad 
gauge refuse cars on a tipple track. 
Steam locomotives haul the cars in 
trains of three to the slate dump three 
miles from the tipple, a round trip of 
six miles. The mountainous topogra- 
phy provides ample storage space in 
the “hollows.” In 13 years it is esti- 
mated that at least 6,000,000 tons of 
refuse have been disposed of. A base- 
ball diamond has been built by leveling 
one pile and two small airplanes used 
this recently for an emergency land- 


ing without mishap. To date, more 
of the refuse has fired. 

The equipment maintained for 
refuse service includes two 135-ton 
locomotives; one 120-ton locomotive; 
16 34-yd air-dump cars, plus two 
bulldozers and one gob spreader. 
Normally 29 men are employed in 
refuse disposal daily, as follows: three 
train crews of 3 men each, 3 car repair 
men, 3 locomotive repair men, 13 
trackmen and 1 bulldozer operator. 
Each man works eight hours, making 
a total of 232 man-hours per day for 
refuse disposal. 

The trip load is about 100 tons 
handled in three-car trains. The six- 
mile round trip takes approximately 
one hour of running time. While the 
train is in transit, additional cars are 
at the tipple being loaded. The train 
averages one trip to the dump each 
hour and 20 minutes, or 18 trips per 
24-hour day. This makes a daily 
average of 108 train miles. Refuse 
handling ratio is 0.129 man-hours per 
ton of slate. Pay load ratios are 23.3 
ton-miles per total crew man-hour, 
and 75 tons per train-crew man-hour. 


Washery Disposal at Strip Mines 


Methods Used in Open-Pit Operations for Handling 
Refuse from Cleaning Plant to Final Disposal 


J. J. MERLE, Chairman 
H. N. HICKS, W. R. CALER, D. A. WEBER 


THE problem of refuse disposal is 
not too difficult in open-pit mining as 
there are usually several methods 
available. In addition to a conven- 
tional storage pile, the abandoned pits 
offer a large disposal area, particu- 
larly between the spoil banks, and 
there is always plenty of non-com- 
bustible material at hand to seal the 
surface and edges of the refuse where 
such sealing is necessary. Further- 
more, an outlet for a considerable 
quantity is offered in the construc- 
tion of the necessary haulageroads, 
where trucks are used in bringing coal 
from the pit to the cleaning plant. 
The following descriptions illustrate 
typical methods employed in the strip 
mining areas of Illinois and Indiana. 


Hydraulic Flushing 


Mine F screens its washery reject 
at 14% in. The through-product refuse 
is pumped, together with the slurry, 
to a disposal pond (Fig. 1), by a 
6 by 7-in. heavy-duty dredging pump 
at the rate of 95 tons per hour. The 
material in the pond spreads and 
packs so that no air is admitted to the 
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edge of the settlings; moreover most 
of the reject is under water. The 6 
by 1%4-in. reject is either used in road 
building on the property, or trucked 
to spoil banks, where it is covered in 
the stripping operation and causes no 
further trouble. This system has 
been in operation for eight months 


AS OF JUNE 1, 1949 


and there has been no sign of com- 
bustion taking place. 


Reject Stored in Spoil Banks 


Mine G hauls reject from the prep- 
aration plant by 15-ton dump trucks 
either to the operating pit or to the 
spoil bank. When taken to the pit, it 
is covered with fresh dirt during the 
next cut of overburden which is usu- 
ally a matter of only a few days (Fig. 
2). When trucked to old spoils, the 
refuse is dumped in valleys made in 
the stripping progress (Fig. 3). Be- 
fore a valley is completely filled to 
the apex, the material will fire for a 
short time, but as soon as it is filled, 
the top of the spoil hillock is rolled 
over the edge, packed and leveled, 
which smothers the fire and it does 
not ignite again. 


\ MINED OUT 
AREA 


\ Fig. 1. Slurry disposal by 
hydraulic flushing 


MINING CONGRESS JOURNAL 


= 
i? 
SPILL WAY / 
FRESH WATE 
\ 
I 2 
\ PREPARATION PLANT 
y) ISS 
|_| 


Material for Roads 


Mine H trucks the washery reject 
to a pile upon which refuse has been 
dumped for eight years. Indiscrimi- 
nate storage formerly caused it to 
ignite, but the current method of 
storing has eliminated firing for the 
past four years. The depth of the 
pile has been maintained at 30 ft or 
less and the sides and ends are sloped 
and packed by bulldozer at inclina- 
tions under 30 deg. Each truck load 
of reject dumped is allowed to drain 
and weather for two weeks before it 
is spread and packed (Fig. 4). 

At all of the operations, a substan- 
tial quantity of reject is utilized for 
road building. This material has a 
high clay content and does not make 
satisfactory roads unless used as a 
base and covered with a few inches of 
crushed stone. Reject is offered in 
unlimited quantities, and at no cost, 
to the county for road building. 


Piles Leveled and Packed 


Mine I handles refuse from the 
washery plant by two_ separate 
methods. The slurry from the fine 
coal plant is pumped (in suspension 
in water) through an 8-in. pipe line 
by a centrifugal pump powered with 
a 100-hp motor. This amounts to ap- 

_ proximately 5 percent of the total 
tonnage to the plant or between 260 
and 300 tons per day of actual solids. 
The wash box reject and some hand 
picked refuse is hauled to disposal 
by two 15-ton trucks with water-tight 
bodies. Each truck averages 16 round 
trips of about two miles. On the 
waste piles, tractors spread the ma- 
terial to minimize the danger of firing 
and to utilize the area for further 
dumping. Quite often this material 
is used for making haulageroads at 
the mine, and also on county and 
township secondary roads, where it 
has done a reasonably good job. 


Haulage by Trucks 


Mine J refuse is from washed 7 by 
114-in. coal. The reject is coarse and 
a single five-ton truck load will catch 
fire whenever it is piled to leave a 
sloping edge exposed. The use of dirt 
to smother out the blaze seems to be 
the best method of extinguishing. At 
one time gob was put through a Brad- 
ford breaker with 2-in. perforation 
and then stored by piling in layers 
and compacting with a combination 
caterpillar tractor and heavy roller. 
This was done for two or three years 
without having any fire; the material 
first went through a warming up 
sweat and then gradually cooled off. 
The size of the pile became 8 ft deep, 
600 ft wide and 1200 ft long, and as 
it contained considerable coal, it was 
subsequently processed through a 
washer which reclaimed the coal with 
final refuse used for roads. 


Washery reject is now conveyed to 
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Fig. 3. Spoil banks used for waste storage 


a tipple transfer bin and hauled from 
there to the waste pile by trucks. At 
one time the gob was taken to a pit 
hopper in five-ton dump cars on sec- 
ond shift and trucked from there, but 
this was more expensive than the 
present plan. All in all, refuse dis- 
posal is a matter of transportation. 


Advantages of Crushing 


Where the amount of coal in the 
refuse has not been reduced to the 
minimum possible with efficient clean- 
ing systems; this coal in combination 
with sulphur aggravates the unde- 
sirable conditions. Naturally, the first 
consideration is to maintain the per- 
cent of refuse in such waste piles as 
high as possible. Next, since the 
presence of air is necessary to sup- 
port combustion, the loose storage of 
refuse, especially a mixture of coarse 
and fine sizes, should be eliminated 
as much as possible. When refuse is 


crushed to minus % in. and packed 
down after placing, layer by layer, 
this practice will considerably lessen 
the chances for combustion. In mak- 
ing this statement, the committee 
realizes that waste disposal is enough 
of a cost item to discourage consider- 
ation of the extra expense for crush- 
ing all material down to fine sizes. 
However, as was pointed out in an 
early paragraph of W. R. Cuthbert’s 
report, the cost of crushing is fre- 
quently an economy through a saving 
in the purchase price of lighter han- 
dling equipment. As an alternate 
consideration, when the rejects from 
the washing plant are in two fractions 
of coarse and fine material, it might 
be possible in some cases to handle 
these in separate circuits to the waste 
disposal ground. There, the two sizes 
could be combined by layer loading 
into a solid pile that would resist 
combustion. 
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1950 Coal Convention 


A Comprehensive Program on Current Practices 
and Trends 


AT THE 1950 Annual Coal Conven- 
tion of the American Mining Congress 
the complete story on coal industry 
accomplishments will be brought up 
to date. Trends indicated towards 
greater productivity, higher operating 
efficiency, and increased safety will 
be outlined. The Convention, always 
a high point in the coal year, will be 
held at the Netherland Plaza Hotel 
in Cincinnati. The three-day meeting 
will begin on Monday morning, April 
24 and will culminate with the Annual 
Banquet on Wednesday night, April 
26. On each day there will be morn- 
ing and afternoon sessions. On Mon- 
day, and again on Tuesday, there will 
be luncheon meetings when speakers 
of national prominence will talk on 
subjects related to coal mining. 

Topics of outstanding interest have 
been selected by the Program Com- 
mittee for presentation and discussion. 
The speakers, to be announced later, 
will be men of recognized ability— 
operators and manufacturers—repre- 
senting both the anthracite and bitu- 
minous industries, as well as deep 
mining and strip mining. 

On Monday morning the opening 
session will deal with two subjects 
that are vital to the future prosperity 
and welfare of the industry—im- 
proved public relations to strengthen 
coal’s competition with other fuel 
sources, and educational methods to 
insure high standards in future super- 
visory personnel. Wednesday afternoon 
will be devoted to a symposium on 
continuous mining—a subject of major 
interest to deep mining and of grow- 
ing interest to strip mining. At other 
times, concurrent sessions will deal 
with phases of deep and strip mining 
of special interest to certain groups. 
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The “Symposium” or “Panel Meth- 
od” which -has proven successful in 
previous years, will be further extend- 
ed at the coming convention. This 


method is particularly adaptable to 
bringing forth complete information 
on such operations as coal prepara- 
tion, roof bolting and pension plans 
where the problem and its answer are 
not confined to any one field or mining 
condition, but apply throughout the 
full extent of the industry. Other 
phases of mining of a more selective 
application will be treated in the con- 
ventional manner by individual papers, 
followed by the usual floor discussions. 


Outline of Convention. Session 


MONDAY, APRIL 24 


Morning Session 
Improved Public Relations 
A better understanding of the indus- 
try’s problems to strengthen coal’s 
position in the competitive fuel mar- 
ket 


Educational Programs 
A panel discussion on ways to develop 


supervisors from graduate engineers 
and high school students 


Afternoon Session—Deep Mining 
A Symposium on Roof Bolting 


Principles and theory, successes, fail- 
ures, drills, bolts and anchors 


Afternoon Session—Strip Mining 


Power for Strip Operations 
Grounding 440-v Circuits 

Use of Voltages Higher Than 4000 
Seismic Effect of Heavy Blasting 


TUESDAY, APRIL 25 


Morning Session—Coal Preparation 
Drying and Dewatering Fine Coal 
A Round Table, with speakers from 
various fields describing operations 
with mechanical and heat dryers for 
anthracite and bituminous coal 


Morning Session—Mine Safety 
A Panel Discussion 
Representatives of all branches of the 
industry will talk on accident preven- 
tion covering present practices and 
suggesting methods for improving 
mine safety 


Afternoon Session—Deep Mining 


Effective Use of Time Studies 
Maintenance of Mining Equipment 


Afternoon Session—Deep Mining 
Power Controls for Belt Conveyors 
Use of AC Power Underground 
Mine Haulage With Track and Belts 


Afternoon Session—Strip Mining 


Radio Communications in Strip Mines 
Wheel Excavator for Overburden 
Advantages of Outside Curves 


WEDNESDAY, APRIL 26 


Morning Session—Coal Preparation 
European Trends in Coal Cleaning 
New and Improved Preparation Methods 
Handling Mine and Washer Refuse 


Morning Session—Pension Plans 


A Panel Discussion 


Essentials of a Sound Pension 


Plan 
for Company Employes 


Afternoon Session—Deep Mining 
A Symposium on Continuous Mining 

Review of Present Developments 

Operations in Thick Seams 

Operations in Thin Seams 

Operations in Pitching Seams 

Transportation 

Roof Support 

Power Distribution 

Ventilation 
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As Viewed by A. W. DICKINSON of the American Mining Congress 


THUS far in the current session Con- 
gressional leaders and Committee 
Chairmen in both Senate and House 
have been chiefly concerned with for- 
mulating their programs and in ana- 
lysing and digesting the three White 
House messages on the State of the 
Union, the national economy, and the 
1951 budget. 

Any tax legislation which may be 
considered is bound to be marked by 
political pulling and hauling. There is 
strong sentiment for modification of 
the wartime excise taxes, but there is 
the Administration warning, in the 
face of what is certain to be a heavy 
‘deficit, that any reductions in Federal 
revenues must be replaced by addi- 
tional levies. Senator Byrd of Virginia 
has called for a $36 billion budget 
in place of the $42.4 billion recom- 
mended by the Administration. 

The Senate is expected to act favor- 
ably on the nominations of Oscar 
Chapman as Secretary of the Interior 
and Hubert Howard, formerly presi- 
dent of Binkley Coal Co. of Chicago, 
as Chairman of the Munitions Board. 
Another important nomination which 
the President is expected to send up to 
the Capitol is that of Charles Ulrich 
Bay to be Chairman of the National 
Security Resources Board. Bay has an 
industrial background and is our Am- 
bassador to Norway. 


The Messages 


The President is expected to supple- 
ment his State of the Union, Economic, 
and Budget messages with a further 
message on taxes about the middle of 
January. The State of the Union com- 
munication was similar to that of a 
year ago. Chief legislative recom- 
mendations were: (1) curbs on monop- 
oly and “bigness” in business and aid 
to small business; (2) repeal of the 
Taft-Hartley Act; (3) establishment 
of a labor extension service; (4) the 
Brannan plan for agricultural subsi- 
dies; (5) a housing program for mid- 
dle income groups; (6) one-year exten- 
sion of rent controls; (7) expansion of 
Federal power projects, including im- 
mediate approval of the St. Lawrence 
Seaway and Columbia Valley projects; 
(8) Congressional approval of a Na- 
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tional Science Foundation; (9) Social 
Security expansion as contemplated in 
H. R. 6000, now before the Senate Fi- 
nance Committee; (10) Federal aid to 
education; (11) establishment of a 
system of medical insurance; (12) 
Statehood for Alaska and Hawaii; 
(18) extension and broadening of the 
Displaced Persons Act; (14) enact- 
ment of Civil Rights legislation; (15) 
continuation of the Marshall Plan and 
initiation of a program of assistance 
to develop “underdeveloped” areas of 
the world; (16) Congressional ap- 
proval of the charter of the Interna- 
tional Trade Organization. 

The Economic message prophesied 
Federal revenues will increase under 
an upward swing of business activity, 
and that this coupled with a gradual 
decline in Federal expenditures will 
ultimately bring a balanced budget. 
The message declared, “In the long 
run, the Government’s fiscal position 
depends upon the health of the 
national economy. It will not be 
promoted by drastic slashes in expen- 
ditures which are essential to our eco- 
nomic growth and to continued peace. 
Neither will it be promoted by tax 
increases so drastic as to stifle busi- 
ness activity. Either action would im- 
pair our chances for achieving our 
major national and international ob- 
jectives and would threaten further. 
recovery.” 

The Economic message called for 
speeding up the gathering of geologi- 
cal, topographic, hydrologic and other 
basic data which resource de- 
velopment projects rest. It also called 
for continued emphasis on synthetic 
liquid fuels and the underground coal 
gasification program, as desirable in 
the government’s long-range effort 
to develop new techniques and alter- 
native sources of supply in the inter- 
est of conservation of diminishing re- 
sources. Also called for was continued 
exploration for scarce minerals. 

Of the $42.4 billion recommended in 
the budget message, $30 billion or 71 
percent would be for national defense, 
foreign affairs, veterans programs and 
interest on the national debt; $12.5 bil- 
lion, the remaining 29 percent, would 
be for domestic programs including, 


particularly, welfare programs. Of 
strategic and critical minerals the 
message said, “The Bureau of Mines 
and the Geological Survey are carry- 
ing on important investigations and 
research in order to ascertain the ex- 
tent of our mineral resources and the 
best means of conserving and using 
them. In view of the limited domestic 
supplies of many minerals, there is 
real need for increasing exploration 
and conservation of strategic and criti- 
cal minerals.” The message of a year 
ago called for $15,000,000 for explor- 
ation payments to stimulate the dis- 
covery and development of additional 
minerals, but the current message 
makes no mention of this. 

For the national defense stockpile 
the President recommended $500,000- 
000 of new obligational authority for 
the fiscal year 1951. It was stated that 
funds for the stockpile program will 
then be within $729,000,000 of the 
present total objective of $3.3 billion. 


Coal Strike 


With large numbers of coal miners 
out on a complete strike early in Jan- 
uary, the railroad situation has become 
critical. The bituminous coal operators 
have united in asking the National 
Labor Relations Board to secure a 
Taft-Hartley court injunction to put 
the miners back to work on a full 
work-week. Prominent majority and 
minority leaders in the Senate are 
calling upon the President to invoke 
the injunction provisions of the T-H 
Act, and the pressure from consuming 
areas and from the coal fields is in- 
creasing upon Congress and upon the 
Administration to act—and soon. 

In Ohio, nine large coal mining com- 
panies are asking $11,500,000 damages 
from the UMWA because of losses due 
to strikes. The suits request court 
orders against the three-day work- 
week. 

Meanwhile the Senate Committee on 
Banking and Currency, which conduct- 
ed hearings on monopolistic practices 
of labor unions last fall, has asked the 
Senate Judiciary Committee to report 
an appropriate amendment to the anti- 
trust laws which would “place labor 
unions on a par with corporations with 


(Continued on page 65) 
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Representatives from every section of the domestic mining industry attended the annual business meeting 


Annual Business Meeting 
Draws Record Group 


MORE than 100 members of the 
American Mining Congress gathered 
at the University Club in New York 
City on the evening of December 7 
for the annual business meeting of 
the organization. 

The meeting was called to order by 
President Howard I. Young. He ap- 
pointed a Nominating Committee com- 
posed of Wilber Judson, chairman, 
and Rolla D. Campbell and L. J. Ran- 
dall to recommend candidates for 
election to the Board of Directors. 

The Honorable Herbert Hoover, 
guest speaker of the evening, was 
given a standing ovation when he 
entered the Council Room to address 
his fellow mining men. Mr. Hoover 
briefly discussed the need for re- 
ducing government costs and taxes 
and the effect of present government 
expenditures and heavy tax rates on 
the mining industry. He emphasized 
that the industry depends on venture 
capital and now finds the sources of 
capital drying up. He also spoke of 
imports of metals from the devalued 
countries and the problems’ thus 
created. He warned against policies 
that mean the total defeat of the 
American way of life and expressed 
doubt that it is possible to produce 
good men under conditions which 
tend to produce “leaners on the Gov- 
ernment.” 

Following the remarks of this most 
distinguished American and former 
President of the United States, Presi- 
dent Young called upon Secretary 
Julian D. Conover for an informal re- 
port covering the work of the Ameri- 
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can Mining Congress in 1949. Mr. 
Conover discussed the progress made 
in the past year on points of vital 
interest to the domestic mining in- 
dustry and outlined the topics which 
would call for the industry’s atten- 
tion in 1950. 

Andrew Fletcher, Chairman of the 
Finance Committee, presented a re- 
port summarizing the financial status 
of the Mining Congress. Henry B. 
Fernald, chairman of the Tax Com- 
mittee, which had been in all-day 
session examining matters of im- 
portance to the industry, expressed 
his appreciation to the committee 
members for their splendid coopera- 
tion on tax problems. He reviewed 
the prospects for tax revision in the 


coming year and summarized those 
features of the law requiring amend- 
ment to provide equitable treatment 
for mines and to remove existing tax 
barriers to mining investment and de- 
velopment. President Young’ ex- 
pressed the special appreciation of 
the entire industry to Mr. Fernald 
and his committee for their outstand- 
ing work in this field. 

Reference was made to the work of 
the Social Security Committee under 
Howard Huston, assistant to presi- 
dent, American Cyanamid Co.; the 
Gold Producers Committee under 
Donald H. McLaughlin, president, 
Homestake Mining Co. and the newly 
appointed Land Use Committee under 
R. L. Ireland, president, Hanna Coal 
Co. In the interest of brevity the 
chairmen of these committees were 
not called upon for reports. 

The Nominating Committee recom- 
mended for election to the Board of 
Directors to serve for three-year 


(Continued on page 61) 
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William H. Hoover, vice-president 
and general counsel of the Anaconda 
Copper Mining Co. since 1943 and a 
director of the company since 1947, 
was elected president of the company 
on November 29. Mr. Hoover is a 
director of the 
American 
Brass Co., An- _ 
aconda Wire 
& Cable Co., 
Chile Explora- 
tion Co., Andes 
Copper Mining 
Co., Greene 
Cananea Cop- 
per Co., Inter- 
national 
Smelting & 
Refining Co., 
and other sub- W. H. Hoover 
sidiaries and affiliates of Anaconda 
Copper Mining Co. 

At the same time, Clyde E. Weed, who 
has been vice- 
president in 
charge of min- 
ing operations 
since 1942, was 
elected a direc- 
tor. Prior to 
1938 when he 
was named 
general man- 
ager of mines 
of Anaconda, 
he was presi- 
dent and gen- 
eral manager of the Cananea Con- 
solidated Copper Co. 


Clyde E. Weed 


Orville R. Lyons is now associated 
with Heyl & Patterson, Inc., Pitts- 
burgh, Pa., as a coal preparation 
engineer. 


Hubert E. Howard former chairman 
of the board of the Binkley Coal Co. 
and of the Pyramid Coal Corp. of 
Chicago, has been named chairman 
of the Munitions Board. Since Sep- 
tember 1, he had been chairman of 
the Personnel Policy Board of the 
Defense Department. 


L. C. Campbell, vice-president of 
Eastern Gas and Fuel Associates 
supervising coal division operations 
has announced the following reassign- 
ments of duties: M. Albert Evans, as- 
sistant to the vice-president, is in 
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charge of the operations of the 19 
mines which will continue on the 
present six-group basis of organiza- 
tion; H. John Harper, assistant to the 
vice-president, has assumed general 
duties as assistant to Mr. Campbell. 
A. P. Boxley is manager of the high 
volatile division, which is composed 
of the Kopperton mines in Wyoming 
County, W. Va., the Wharton mines in 
Boone County, W. Va., the Weeks- 
bury mine in Kentucky, and the 
Powellton, Beards Fork and Midvale 
mines in Fayette County, W. Va. 
M. L. Workman is manager of the low 
volatile division, which consists of 
the Helen, Stotesbury, and Eccles 
mines in Raleigh County, W. Va., and 
the Keystone, Criswell, and Maitland 
mines in McDowell County, W. Va. 
H. A. Quenon is in charge of the 
northern division which includes 
Federal No. 1 mine at Grant Town, 
W. Va., and the Melcroft and Sonman 
mines in Pennsylvania. 


R. C. Oliver was named operations 
manager for the Calumet Fuel Co., a 
Utah Fuel Co. affiliate which will oper- 
ate the Calumet, Somerset and Oliver 
mines in Colorado. Stan Harvey, 
formerly superintendent of the 
Somerset mine, has been promoted to 
general superintendent of both the 
Somerset and Oliver mines. Gomer 
Reese will serve as mine superintend- 
ent of the Somerset mine and Carl 
Smith has been promoted to mine 
superintendent of the Oliver mine. 


R. Ewart Stavert, president of The 
Consolidated Mining and Smelting Co. 
of Canada, Ltd., was recently elected 
a director of the International Nickel 
Co. of Canada, Ltd. 


William W. Rubey, staff research 
geologist, U. S. Geological Survey, 
has been elected president of the Geo- 
logical Society of America to serve 
during 1950. 


Newton H. DeBardeleben was re- 
cently elected president of the De- 
Bardeleben Coal Corp. He succeeds 
Henry F. DeBardeleben II, who was 
made chairman of the board. 


Colonel L. C. Hill, technical adviser 
to the Rio Tinto Co., has been elected 
president of the Institution of Mining 
and Metallurgy, London, England. 


Mike Kinsella is now mine super- 


intendent for the Coeur 
Mines Corp., Osburn, Idaho. 


d’Alene 


Morse G. Dial, secretary and trea- 
surer since 1945 and a vice-president 
since August 1949, has been elected 
a director of Union Carbide and Car- 
bon Corp. Kenneth H. Hannan, former 
assistant secretary and_ treasurer, 
succeeds Mr. Dial as secretary. 


Harold Watkins, superintendent of 
Kehoe-Marcy mines, Kehoe-Berge 
Coal Co., Pittston, Pa., has been 
named superintendent of the com- 
pany’s Red Ash mine, in addition to 
his duties at the Kehoe-Marcy mine. 


Ernest E. Eddy, Spokane mining 
engineer, has been named manager 
of the Cumberland mine of the 
Silverton Mine, Inc., at Castle near 
White Sulphur Spring, Mont. He was 
formerly in charge of the Spokane 
branch of Sullivan Machinery Co. be- 
fore absorption by Joy Manufactur- 
ing Co. 


John A. Stachura is now general 
superintendent of Enoco Collieries, 
Ine. 


J. W. Woomer, of J. W. Woomer & 
Associates, consulting mining en- 
gineers, Pittsburgh, Pa., and Wheel- 
ing, W. Va., recently returned from a 
four-week trip to Australia. There Mr. 
Woomer inspected steel company coal 
mines in Eastern Australia and ex- 
amined virgin coal deposits available 
in Western Australia for the con- 
templated operation of a steel plant 
in that state. The study involved en- 
tering Australia on the east from San 
Francisco and, after crossing Aus- 
tralia, returning to New York by way 
of India, Egypt, Rome and London. 
The entire trip was made by air. 


George L. Draffin, president, Ohio 
Brass Co., 
elected a di- 
rector of the — 
National As- 
sociation of 
Manufac- 
turers at the 
54th Congress 
of American 
Industry held 
recently in 
New York. He 
will serve for 
the year 1950 
and represent Central Ohio District. 


M. L. Williams, formerly of the 
Duluth office of the Safety Branch, 
U. S. Bureau of Mines, has been 
transferred to the Arizona division, 
Phoenix. He succeeds Alan Sharp who 
recently was assigned to Denver, 
Colo. The first work which he will 
undertake at his new assignment is 
an inspection of the coal mines on the 
Navajo, Hopi and Zuni Indian reserva- 
tions in northeastern Arizona and 
northwestern New Mexico. 
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C. F. Parker, Jr., has been promoted 
to the post of general manager of 
Telluride Mines, Inc., Telluride, Colo. 


Herbert Hoover will be one of the 
recipients of the 10th annual Moles 
award on February 10. The Moles 
organization is made up of men now 
formally engaged in tunnel, subway, 
sewer or other related construction. 
Each year one member and one non- 
member is honored for his contribution 
to the construction field and for civic 
achievement. 


Paul Weir, president, Paul Weir 
Co., was awarded the Erskine Ramsay 
Medal for 1950, which recognizes dis- 
tinguished achievements in the pro- 
duction, beneficiation, or utilization 
of bituminous 
or anthracite 
coal. This an- 
nual award of 
the American 
Institute of 
Mining and 
Metallur- 
gical Engi- 
neers will be 
presented to 
Mr. Weir at the 
annual ban- 
quet in New 
York City on 
February 15. Mr. Weir was cited “for 
his skill and success in the application 
of engineering principles to the me- 
chanical mining and preparation of 
bituminous coal. For his achievements 
in the dissemination of this experience 
to others both at home and abroad.” 


George Forbes has been appointed 
chief clerk at the Idarado Mining Co., 
Ouray, Colo., succeeding J. W. Laffer- 
ty, now chief clerk for Lepanto Con- 
solidated mines in the Philippines. 


D. C. Ridenour is now employed as 
mining engineer by the Olga Coal Co., 
Coalwood, W. Va. His work is prim- 
arily concerned with the installation 
and operation of rubber-tired and 
crawler-mounted mining equipment. 
E. J. Servant, formerly employed by 
Truax-Traer Coal Co., is now em- 
ployed by Olga Coal Co. as a mechani- 
cal engineer with the responsibility 
of maintenance of underground equip- 
ment at the company’s three mines. 


John P. Skinner, formerly with 
New Jersey Zinc Co. at Franklin, N. J. 
is now located at the company’s Eagle 
mine at Gilman, Colo., as assistant 
mine foreman. 


Clyde B. White, chief engineer for 
the Clover Splint Coal Co. when that 
company was acquired by the Con- 
solidation Coal Co. (Ky.) in 1946 has 
ratired. Prior to his association with 
the coal mining industry he had ex- 
tensive experience in metal mining in 
Arizona, British Columbia, Alaska, 
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Idaho, and Montana. He was employed 
by the U. S. Bureau of Mines and 
Pennsylvania State College before go- 
ing to Clover Splint in 1945. 


Byron C. Elsley, formerly geologist 
with the Balatoc Mining Co. and the 
Benguet Consolidated Mining Co. in 
the Philippines, has been appointed 
assistant superintendent of the ben- 
tonite plants and properties for the 
Baroid Sales Division of National 
Lead Co. Reginald Rowand has been 
appointed manager of the barites 
plant and properties. 


Calvin Shook, former technician at 
the Consolidation Coal Co. (Ky.) 
laboratory at Dunham, Ky., is now 
in charge of the new laboratory in the 


Blue Diamond Coal Co., Leatherwood, 
Ky. 


Thomas Davies, formerly inside 
mine foreman, Marvine No. 1 Shaft, 
Marvine Colliery, Hudson Coal Co., 
was appointed to the same position 
at Gravity Slope Colliery, succeed- 
ing Thomas L. Morgan, deceased. 
Warren L. Shirey, ventilation super- 
visor, assumes Mr. Davies’ post at 
Marvine and William B. Roth has 
been appointed ventilation super- 
visor. Patrick Dougherty, inside fore- 
man, Loree No. 3 Colliery, was trans- 
ferred to the same position at Coal 
Brook Colliery, succeeding William 
Morcom, deceased. Ervin L. Connor 
succeeds Mr. Dougherty as_ inside 
mine foreman at Loree No. 3 Colliery. 


Dr. Robert F. Mehl, director, Metals 
Research Laboratory and head, metal- 
lurgical engineering department, Car- 
negie Institute of Technology, has 
been appointed a member at large of 
the National Research Council of the 
National Academy of Sciences. 


At the annual meeting of the Opera- 
tors Association of Williamson Field, 
J. E. Biggs, Jr., president of the H. E. 
Harman Coal Corp., was elected presi- 
dent for the coming year. Other offi- 
cers elected were vice-president Laur- 
ence E. Tierney, Jr., president of the 
Eastern Coal Corp.; treasurer J. D. 
McLaughlin, president of the Earlston 
Coal Co.; and secretary Joseph J. Ar- 
digo. 


Hewitt Wilson, technologist and ad- 
ministrator associated with the U. S. 
Bureau of Mines since 1920, has been 
named regional director of the south- 
east region with headquarters at 
Norris, Tenn. Mr. Wilson succeeds 
J. Bruce Clemmer, who served as 
regional director with headquarters 
at Tuscaloosa, Ala., during an interim 
period. 

As regional director, Mr. Wilson 
will be in charge of all Bureau ac- 
tivities in Tennessee, North and 
South Carolina, Georgia, Alabama, 
Mississippi and Florida. 


Jesse C. Johnson is now located in 
Washington, D. C., as manager of 
the Atomic Energy Commission’s Raw 
Materials Operations Office. 


Reed F. Welch is now manager of 
the Tucson, Ariz., ore-buying office 
of the American Smelting & Refining 
Co. He succeeds Brent N. Rickard 
who retired recently. 


— Obituaries — 


Roy E. Thomas, 55, an official of 
Anaconda Copper Mining Co., died of 
a heart attack in Denver, Colo., No- 
vember 11. He had arrived in Denver 
from New York the day before to in- 
spect equipment being manufactured 
by Mine and Smelter Supply Co., for 
the Chile Exploration Co., an Ana- 
conda subsidiary. 


Errol MacBoyle, 70, who held the 
controlling interest in Idaho-Mary- 
land Mines Corp. died November 4 at 
Grass Valley, Calif. Mr. MacBoyle 
arrived at Grass Valley in 1902 where 
he became a mucker in the old 
Murchie mine. Later he became a 
surveyor in the North Star mine. 
In 1925, when a group of eastern 
capitalists became discouraged after 
spending nearly $3,000,000 in the 
nearby Idaho-Maryland mine, Mr. 
MacBoyle interested friends and was 
able to purchase the property. With- 
in a few years it became one of the 
largest gold producers in the country. 


John Rodenbush, 70, general super- 
intendent, Chicago, Wilmington & 
Franklin Coal Co., died November 1 
in West Frankfort, Ill. Mr. Roden- 
bush was well known in coal mining 
circles. 


Claude E. Himebaugh, 57, died 
November 27 following a short ill- 
ness. He had been an employe of 
the American Smelting and Refining 
Co.’s Hayden, Ariz., smelter since 
1911, serving for many years as 
safety engineer and as head of the 
employment and purchasing depart- 
ments. 


G. A. Peacock, 44, mine superin- 
tendent of the Ray Division, Kenne- 
cott Copper Corp., Ray, Ariz., died 
November 30. He had served with 
the Kennecott organization since 1928 
principally at Ray and in Chile. 


O. H. Viall, 80, died November 26 
shortly after a heart attack. For the 
past 25 years Mr. Viall has owned 
and controlled thousands of acres of 
coal and timber lands in Eastern 
Kentucky and Tennessee. He recently 
purchased the worked-out mine of the 
Pioneer Coal Co., in Bell County, 
Ky., with plans for tramming coal 
to the Pioneer tipple from adjoining 
coal lands. 
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HIGHER COEFFICIENT OF PRODUCTION 


WEMCO 


SAND PUMPS 


Full-capacity operation with fewer 
shutdowns explain why WEMCO 
Sand Pumps outperform, outproduce 
pumps of less advanced design. 


The advanced design and simple con- 
struction of WEMCO Sand Pumps assure 
dependable, heavy duty operation with 
minimum interruption in service. Moulded 
rubber or special alloy metal wearing 


IMMEDIATE DELIVERY parts, close tolerances, centrifugally sealed 


WEMCO Sand Pumps and parts are available Te CompeNTen, heavy duty 
for immediate shipment from all WEMCO bearings, and specially designed open im- 
warehouses. For prompt service or price pellers combine to give superior perform- 
quotations, call the WEMCO office nearest you. ance under the most rugged conditions. 


For handling pulps containing coarse sands, gritty solids, slimes, 
slurries, and heavy density media, WEMCO Sand Pumps provide 
high production at low cost. Available in sizes 2”, 3”, 4”, 6” and 8” 
discharge diameter. 


PRINCIPAL OFFICES 
Los Angeles * Sacramento « Salt Lake City» Spokane 
Pocatello, Idaho * Denver * Phoenix * Chicago 
Hibbing, Minnesota * Bartow, Florida * New York 
EXPORT DISTRIBUTORS 
The Ore and Chemical Corporation 
80 Broad Street * New York 4, N.Y. 
Continental Europe and North Africa 
Dr. Ing. Herbert Lickfett A/B, Stockholm 3, Sweden 


WESTERN MACHINERY COMPANY 


Milieu Dense, Paris, France WKE (HMS) Mobil-Mill » Coal Spiral + Standard Thickeners 
Ferdinand Egeberg & Company, Oslo, Norway (HMS) Thickeners » (HMS) Media Pumps « Hydroseparators 
g (HMS) Densifiers (HMS) Separatory Cones + “SH” Classifiers 
G. Maltisiniotis & Co., Athens, Greece : Sand Pumps « Conditioner and Agitators » Fagergren Flota- 
tion Machines Dewatering Spirals (HMS) Laboratory Units 
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Mobile Coal Handling 


In 1946 the Philadelphia Electric Co. 
began to change handling methods for 
moving coal in and out of coal-storage 
piles. Prior to that time coal storage 
was accomplished with locomotive 
clam-shell cranes operating on tracks 
which unloaded the coal from hopper- 
bottom cars and stacked it into piles 
between tracks of 110-ft centers. 


Mobile equipment now in use con- 
sists of heavy earth-moving machines 
designed for construction work. They 
are self-propelled, bottom-loading, 
scraper-type units with four pneu- 
matic tires. Using the mobile equip- 
ment, piles of much greater height 
are possible and the coal can be laid 
down in thin layers and compacted to 
prevent fires. Greater economy has 
been achieved in the first two full 
years of operation of the mobile equip- 
ment. Reclaiming of coal has been 
simplified, at the same time leaving 
the piles in good condition for subse- 
quent storage of new coal. 


Concord Plant Construction 


Progress is being made on construc- 
tion of the new preparation plant at the 
Concord mine of the Tennessee Coal, 
Iron & Railroad Co., Birmingham, Ala. 
Run of mine coal comes off a 48-in. 
belt and is crushed to minus 2 in. A 
screening operation gives a product of 
2 by %-in. coal which will be treated 
in a 12-ft diam Chance sand cone 
which is already installed. The minus 
1%-in. coal is to be processed on 64 
tables. Foundations and floors have 
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already been constructed for the in- 
stallation of these units. A 175-ft diam 
thickener is under construction. The 
bottom of this unit will be of rock in 
place and the thickener will have a 
center drive rather than a traction 
drive. Completion of the plant is an- 
ticipated by the summer of 1950. 


Dawson Mine Sold 


The Bird Coal Co., Philadelphia, 
Pa., has acquired the Dawson Mine, 
near Clarksburg, W. Va. from the 
Dawson Coal Co., a subsidiary of 
Bethlehem Steel Co. The mines will 
be operated by the Barnes Coal Co., a 
wholly-owned subsidiary of the Bird 
Coal Co. 


Feldspar Flotation 


The Feldspar Flotation Corp., 
Spruce Pine, N. C., was organized in 
association with the Feldspar Milling 
Co. and the North Carolina Feldspar 
Corp. to develop and adapt froth- 
flotation processes to the beneficiation 
of feldspar. The process was de- 
veloped under the joint auspices of 
these companies, the TVA, and the 
North Carolina State College Minerals 
Research Laboratories at Asheville. 

In February 1949 a plant was com- 
pleted and operating data is now avail- 
able proving the efficiency of the 
method. By means of froth flotation 
low grade ores are upgraded to an 
AL203 content of 19 percent. The pre- 
viously used dry recovery methods 
were economically limited to produc- 
tion of a feldspar with a 17 percent 
AL203 content. 


Developing Human Resources 


At the opening of the 14th annual 
meeting of the Industrial Hygiene 
Foundation, held at Mellon Institute, 
Pittsburgh, Pa., November 17, 1949, 
Andrew Fletcher, president, St. Joseph 
Lead Co., spoke on “Leadership in De- 
veloping Human Resources.” Mr. 
Fletcher remarked that the past 100 
years have been the most important in 
the history of the United States in the 
development of natural resources and 
productive capacity. “Our further 
progress can be further advanced in 
the coming years through the develop- 
ment of human resources, which will 
result in an even higher standard of 
living and a betterment in the well- 
being of our citizens. But in this con- 
nection it is extremely important to 
decide the method and where is to be 
placed the responsibility for the lead- 
ership in this development program of 
human resources. The leadership can 
come from either government or indus- 
tty.” 

He cited as fortunate our position 
from which we can see first hand the 
results of government leadership, be- 
cause the British have actually been 
developing human resources under 
government supervision. Mr. Fletcher 
went on to say, “But no government 
can give more than it takes, and we 
are today witnessing one of the great- 
est nations on the face of this globe, 
England, accepting charity from the 
taxpayers of the United States—be- 
cause it gave beyond its ability to 
take. But even with this example 
of Socialism before us and with that 
of Communism in Russia, our own 
citizens and our own government 
are not immune to the ‘giving’ 
disease, which we endeavor to hide 
under the designation of the ‘welfare 
state’ and in which two words crop up 
repeatedly, namely, stabilization and 
security. I do not believe that any gov- 
ernment, be it our own or that of a 
foreign land, can order the lives of its 
citizens better than they individually 
can do for themselves.” 

In remarking on the question of se- 


MINING CONGRESS JOURNAL 


States SEX 


curity schemes such as pension plans, 
Mr. Fletcher warned of the enormous 
amount of money required to fund the 
accrued liability up to the time that a 
pension plan is placed in effect, or the 
current annual cost for keeping the 
plan in operation. He cited the present 
status of the United Mine Workers 
pension fund, the predicament in the 
State of Washington, and the modifi- 
cations that have been necessitated in 
the California pension plan as ex- 
amples. He remarked that the de- 
velopment of a proper pension plan 
with related social benefits requires 
extensive financial ability and said, “If 
the government should be forced to 
take the full pension load, which would 
be in additjgn to the present huge for- 
eign and domestic expenditures, the 
dollar may be depreciated in purchas- 
ing power to such an extent that the 
pension wil] be of little value at retire- 
ment age.” 

In his cloging statement Mr. Fletch- 
er urged that industry take the lead in 
the development of human resources 
program. Looking to the future with 
optimism he asserted that “by pre- 
serving our fundamental freedom, we 
can surmount all the obstacles, real or 
fancied, that lie ahead of us. The out- 
look appears to be satisfactory for 
sustained high industrial activity in 
mining, construction, manufacturing, 
‘and most phases of American life— 
provided management, labor and gov- 
ernment cooperate without infringe- 
ment on each other’s prerogatives in 
the American economic system.” 


Adirondack Iron Production 


John G. Broughton, state geologist, 
New York, reports that iron mines in 
the Adirondack Mountains broke all 
previous production records in 1948. 
During the year six mines shipped 
2,932,442 tons of high grade ore valued 
at $24,385,000. 

Approximately 7,850,000 long tons 
of crude ore went to stockpiles or was 
made into concentrate or sinter. The 
previous high was in 1947, when crude 
ore totaled 6,275,000 long tons. New 
mines and more intensive working 
have placed New York State in fourth 
place among the states in tonnage and 
value of iron ore produced. 


Core Drilled Shaft Aids Ventilation 


At Mine 204 of the Consolidation 
Coal Co. (Ky.) it became necessary to 
improve ventilation over a 1%-mile 
stretch of the main haulageway from 
the mine to the central preparation 
plant. To provide ventilation for this 
section, a core drilled shaft was sunk 
through 65 ft of cover. 

The job of sinking the 48-in. shaft 
was contracted to the Mott Core Drill- 
ing Co., Huntington, W. Va. The 
swampy region where the shaft was 
to be drilled was grouted and a 50-in. 
diam steel casing was put down to 
bed rock inside of a 60-in. casing. A 
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wall of cement was poured between the 
two casings to insure sealing off of 
ground water. 

In shot drilling the shaft, 2-ft sec- 
tions of core were removed by means 
of expansion bolts inserted in the core. 
Some slate cores were weak and broke 
and had to be loaded into a bucket by 
hand. A total of 15 shifts were re- 
quired to drill through 45 ft of rock. 


Underground Conveyor Belts 


Harold Von Thaden, vice-president, 
Hewitt-Robins Inc., recently stated 
that as long as 25 years ago, large 
coal companies replaced an under- 
ground railroad of more than 5% 
miles length with a conveyor system. 
Now more than 1000 miles of belt con- 
veyors are used in mining operations 
with 4000 miles to go for complete 
conveyorization of mining. Conveyor 
installations have helped make pos- 
sible production of 51,000 more tons of 
coal per year with a quarter of a mil- 
lion fewer miners than were employed 
in 1920. The future of coal mines 
points towards an increasing degree of 
mechanical mining to enable coal min- 
ing operations to keep pace with nor- 
mal demands. 


French Mining Exposition 


The first exposition of mining equip- 


.ment held in France, in November, 


was sponsored by the Societe de |’In- 
dustrie Minerale. American manufac- 
tured equipment played a prominent 
part in the exposition of 100 exhibi- 
tors. Approximately 3000 visitors at- 
tended the congress. 


The Meudon rock drill was among the 
many French items of mining equipment 
exhibited 


U. S. equipment demonstrated in- 
cluded products of Joy Manufacturing 
Co., Austin Western Road Machinery 
Co., Blaw-Knox Co., E. I. du Pont de 
Nemours Co., Inc., Eimco Corp., Gard- 
ner-Denver Co., Goodman Manufactur- 
ing Co., Ingersoll-Rand Co., Leroi Co., 
Mine Safety Appliances Co., and the 
Throwaway Bit Corp. In addition to 
the American equipment which is 
much in demand in Europe, British 
and French exhibits made up the bal- 
ance of the equipment demonstrated. 

During the week of the congress, 
some 50 lectures were given by inter- 


national authorities on many phases 
of mining engineering. A series of 
visits to French mines was conducted 
during the following week. 

Prior to the war, French mine oper- 
ations were but little mechanized. In 
the postwar period France has made 
great strides in modernizing equip- 
ment and applying mechanical mining 
methods. The coal output already ex- 
ceeds the 1938-39 figure by 15 percent 
and is steadily rising. 


Continuous Miner Installed 


The Tennessee Coal, Iron & Rail- 
road Co., Birmingham, Ala., installed 
a Joy continuous miner at its Concord 
mine where the unit is undergoing ex- 
haustive tests. Some changes are being 
made in the design in order to bring 
about satisfactory operation. The soft 
friable coal at the Concord mine is dif- 
ficult to pick up and auxiliary augers 
are being tested. High pressure water 
atomizers are used to allay dust dur- 
ing the operation of the continuous 
miner. 


Atom Smasher Program 


Particle accelerators or atom smash- 
ers are among the most important 
tools in nuclear research. The Atomic 
Energy Commission reports that the 
184-in. cyclotron at the Berkeley Radi- 
ation Laboratory is at present the 
greatest of these machines. However, 
two Commission-financed machines, 
the Cosmotron at Brookhaven and the 
Bevatron at Berkeley, will dwarf this 
huge machine. Steel for the 10,000-ton 
ring-shaped magnet of the Bevatron 
is being shipped and the machine is 
expected to be ready for testing by 
mid-1950. 


Engineering Outlook 


Jobs in the nation’s third largest 
profession, engineering, may increase 
by as many as 100,000 in the next 10 
or 12 years to a total of, roughly, 
450,000, the American Society of Me- 
chanical Engineers was told at their 
70th annual meeting, held in New 
York on December 2. 

However, the increase in engineer- 
ing school enrollments will result in 
intensified competition for nearly all 
types of beginning engineering jobs 
during the next few years. Students 
now in school would be well advised to 
get the best possible training due to 
the gradual rise in minimum educa- 
tional requirements. 

These conclusions, based on a study 
of a report recently completed by the 
U. S. Bureau of Labor Statistics, as- 
sume prosperity and peace as a foun- 
dation for the future prospects in 
engineering. 

An oversupply of engineers for the 
mining and metallurgical field is not 
expected to occur until after 1952 and 
will be in lesser degree than in other 
branches of engineering. 
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Edison mine haulage batteries have gone 
through many wrecks with little or no 
damage and still delivered a full life. 


That’s why maintenance men are not apt 
to get excited when they see a damaged 
group of cells coming into their shop. 


They usually just test, reassemble and They have learned from experience that 
send out again, expecting the cells to Edison steel cell construction has no 
stand up just as they have done before. equalforruggedstrength and endurance. 


Users know that Edisons are economical 
and dependable and can be fully charged 
in 6 to 7 hours direct from d-c lines. 


They need no critical rate regulation, 
give long life, can be stored indefin- 
itely and are not temperature sensitive. 
EDISON Batteries last and last, and so through the years cost less and 
less. If you do not already use them, get price quotations from us. You 
may find prices lower than you think; cost per year less than you pay now. 


THEY EVEN SURVIVE WRECKS! 


Nickel Iron + Alkaline 
STORAGE BATTERIES 


Ahomar Edison. 


Typical Edison 
Trammer Battery 


Ep1son SroraceE Battery Division oF THomas A. Epison, INCORPORATED, WEST ORANGE, N.J. 
» In CanapAa, INTERNATIONAL EQuipMENT Co., Ltp., MONTREAL AND TORONTO. 


Scholarship for Miners 


The University of Kentucky has an- 
nounced that four scholarships, each 
worth up to $840 a year for four 
years, have been provided for by a 
coal mining company. These four 
grants are the latest additions to a list 
of 13 others sponsored by coal produc- 
ers in the state. Two of them are 
$2500 grants for special training in 
coal preparation. The rest are under- 
graduate scholarships that will enable 
employes or their sons to fit them- 
selves for more responsible or more 
technical jobs with a college educa- 
tion they otherwise might not obtain. 


Students Study Coal Mining 


Coal mining executives in the vicin- 
ity of Portage, Pa., are joining in in- 
struction being given 58 young men 
enrolled in coal mining courses at the 
Portage senior high school. Class work 
includes technical training in addition 
to lectures by coal mining officials. 


Gas Turbine Locomotive Tests 


At the 70th annual meeting of the 
ASME held in New York, members 
were told how the gas turbine power 
plants for locomotives burn low-cost 
fuel, are highly concentrated, and in- 
volve only rotating apparatus to offer 
the possibility of low maintenance. 
Disadvantages include a_ relatively 
high fuel rate, the necessity for gear 
reduction and a power output that 
varies with altitude and temperature. 
Two types of locomotives, a 4000-hp 
and a 4500-hp, are being tested. The 
4500-hp unit built by the General Elec- 
tric Co. has been under test for over 
a year. Two years were consumed in 
design and construction of the auto- 
matically controlled locomotive. 

The 4000-hp unit built by the West- 
inghouse Electric Corp. is expected to 
eventually approach the performance 
of the steam turbine. Engineers con- 
ducting the tests asserted that gas 
turbines will eventually be perfected 
to offer railroads an efficient locomo- 
tive suitable for burning low grade 
oils or coal. 


Automatic Sprinklers Settle Dust 


At mines of the Hudson Coal Co. in 
Pennsylvania automatic sprinkling 
systems have been installed to allay 
dust. The mechanisms were developed 
by Edward Owens, mine foreman of 
the Dunmore beds at the Grassy Island 
mine. 

The sprinkling system makes use of 
part of a mechanism formerly used to 
automatically open and close mine 
ventilation doors. The valve control- 
ling the sprinkler is opened automati- 
cally when a mine car passes over the 
track near the installation. At the 
same time another valve is closed 
which is just beyond the pipe supply- 
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ing water to the sprinkler. The water 
then is forced into an upright 2-in. 
diam pipe and thence through a %-in. 
pipe and into the sprinklers which 
spray the water thoroughly over the 
tops of the loaded cars. 

When the last car is past, the first 
valve is automatically closed and the 
second is automatically opened to 
allow the sprinkler to drain itself. 
Thus the motorman and a car or two 
can pass under the sprays without 
drenching the locomotive or motor- 
man. 


Continuous Mining Tests 


The Alabama Power Co. is now 
testing a Joy continuous miner to de- 
termine its application to their coal 
operations. This is the second con- 
tinuous miner that has been installed 
in the Alabama coal fields. 


New Cleaning Plant 


At the No. 10 mine of the Pennsyl- 
vania Coal & Coke Corp., Gallitzin, 
Pa., a new cleaning plant has been 
placed in operation. The plant has a 
daily capacity of 2000 tons. With the 
operation of the new facilities, all out- 
put of the Pennsylvania Coal & Coke 
Corp. is mechanically cleaned. 


Tipple Improvements 


The Maryland Century Coal Co. 
placed in operation a new tipple at its 
Century mine, Barbour County, W. Va. 
Mine production is in the 200 ton daily 
range. Improvements include an en- 
larged concrete-steel tipple, a new 
power house and an enlarged and mod- 
ern bath house for the miners. 


ECA Aids Morocco Development 


The Economic Cooperation Adminis- 
tration signed a contract with the 
Newmont Mining Corp. to advance 
$3,600,000 in Marshall Plan funds for 
the modernization and expansion of 
mines owned by the Societe des Mines 
de Zellidja, Doubeker, French Moroc- 
co. The ECA funds will be repaid over 
a period of seven years in the form of 
supplies of lead and zinc for the U. S. 
stockpile. 

It is expected that the mines’ annual 
production, upon completion of the de- 
velopment program, will supply more 
than 70 percent of France’s future 
lead requirements and about half of 
her needs for zinc. The mine is now 
producing 20,000 tons of lead concen- 
trates annually and production of zinc, 
scheduled to start this year, is expect- 
ed to reach 32,000 tons of concentrates 
next year. 

In addition to ECA funds, the com- 
pany proposes to spend approximately 
$10,485,000 of its own funds on the 
program. 

The Newmont Mining Corp. has ap- 
proximately a four percent interest in 
the Moroccan mining corporation. 
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Uranium for Research 


Authorization has been granted by 
the U. S. Atomic Energy Commission 
for the production of 200 lb of uranium 
metal for use in domestic research 
projects. The metal will be specially 
produced and fabricated in the form of 
rods by the Mallinckrodt Chemical 
Works, St. Louis, Mo. The retail price 
will be approximately $50 per lb. 

An AEC license will be required of 
all purchasers of this uranium metal. 
The metal will be highly refined by 


ordinary standards and will be valu- 
able for metallurgical studies and 
other general research uses. However, 
it will not have the extreme purity re- 
quired for nuclear reactors and certain 
specific types of atomic energy re- 
search. 

Inquiries concerning the availability 
of the uranium for research purposes 
should be directed to the Licensing Di- 
vision, U. S. Atomic Energy Commis- 
sion, New York Operations Office, 
P. O. Box 30, Ansonia Station, New 
York 23, N. Y. 


Development of an 
Insert Rock Bit 
(Continued from page 41) 


coming loose from its bond due to in- 
creasing deflection. The back face of 
the body section has started to flare 
slightly, but the bit is still drillable 
and the thread is satisfactory. 

A great deal of interest has been 
shown in carbide insert bit perform- 
ance in the northern iron ore fields. 


Fig. 12. Bits with relieved wings 
averaged 230 ft with six resharp- 
enings in hard quartzite 


One of the tests run in a mine at Bes- 
semer, Mich., in April 1948 is indica- 
tive of the performance obtained. Here 
the hematite formation yielded 3-in. 
drill depth for the multi-use steel bit 
at the drilling rate of 3.3 in. per min- 
ute before reconditioning. The three 
1%-in. bits shown in Fig. 11, with two 
regrinds each, delivered the following 


‘footage at the drilling rate shown: 


72-ft 5-in. total footage at 18.8 in. 
per minute. 

54-ft 6-in. total footage at 18.5 in. 
per minute. 

82-ft 1-in. total footage at 16.7 in. 
per minute. 


Operating conditions were normal in 
all respects. Considerable wear can 
be observed on the bit bodies and abra- 
sion of the carbide was sufficient to 
reduce the bit clearance to the in- 
operative point. 

In certain rock formations which are 
particularly tight and which do not 


overcut at all, it was found that the 
wing clearance in the carbide insert 
bit was not sufficient to promote fast 
drilling. Therefore a relieved wing 
end was tried and found satisfactory. 
Fig. 12 shows a 1%-in. carbide insert 
rock bit which was recently drilled at 
the Castleton Mine of Combined Metals 
Reduction Co., Pioche, Nev. The 
ground is extremely hard, massive and 
fine-grained quartzite. At 85 psi the 
bits averaged 230 ft with six resharp- 
enings. An interesting side comment 
here is that only one piece of threaded 
drill steel of ordinary carbon analysis 
was run per bit, and that breakage of 
the drill steel was less than previously 
experienced with the multi-use steel 
bit. 


Fig. 13. 
in hard porphyry 


This bit drilled 200 ft 


At the Ozark Ore Co. property, lo- 
cated at Iron Mountain, Mo., insert 
rock bits are averaging 200 ft each in 
the hard porphyry formation. The 
sample illustrated in Fig. 13 shows the 
condition of a typical bit after drilling 
this footage. Body metal is badly 
eroded, exposing carbide inserts, and 
although clearance is almost gone, the 
sample bit is capable of drilling fur- 
ther footage. This performance on 
114-in. round lugged steel with a heavy 
drill can be compared to the perform- 
ance with the multi-use steel bits 
which receive an average of three re- 
grinds and drill approximately 14 in. 
between regrinds. 
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Michigan Coal Resources 


In a recent appraisal, the U. S. Geo- 
logical Survey in cooperation with the 
Michigan Geological Survey Division 
and the Department of Geology, Uni- 
versity of Michigan, has measured 
125,000,000 tons of coal reserves in 
Michigan. This study is a part of a 
USGS program to reéestimate coal re- 
serves of the United States. 

During the course of the study, more 
than 2500 logs of coal test wells, many 
hundreds of logs of oil wells, mine 
maps and all records of past and pres- 
ent mining and exploration were cor- 
related and examined. Maps showing 
all known coal-bearing areas, and all 
mined-out areas, as well as areas fa- 
vorable and unfavorable for explora- 
tion, were prepared. 

A preliminary appraisal of the re- 
sults of the study showed 15,000,000 
tons of coal in beds more than 42-in. 
thick; 81,000,000 in beds 28 to 42-in. 
thick; and 29,000,000 in beds 14 to 
28-in. thick. These are reserves that 
have been accurately measured, or 
proved, by drilling and mining. 


Rebuilt Tipple in Production 


At Carterville, Ill., the new tipple of 
the Forsyth-Williamson Coal Co. has 
been placed in production. Last June 
the previous tipple was destroyed by 
fire. The newly-constructed prepara- 
tion plant includes the latest type of 
washing equipment and has a capacity 
of 2500 tons of coal per day. 


Company Wins Federal Suit 


A decision in favor of the McArthur 
Mining Co., Baxter Springs, Kan., 
was handed down by the Kansas City 
Federal court. The judgment of 
$296,000 was made in a suit against 
the Reconstruction Finance Corp.’s 
subsidiary, the Metals Reserve Co. 
The mining company alleged that it 
did not receive proper premiums for 
operating zinc and lead mines during 
World War II. 


In 1943 the Government adopted the 
premium price plan to stimulate the 
production of zinc, lead and copper 
ores in marginal mines. The McArthur 
Mining Co. petition stated that the 
Metals Reserve Co. was formed with 
the function of administering the pre- 
mium price plan for the producers of 
metallic ores from mines listed as 
small or marginal. The petition con- 
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tinued, stating that the McArthur 
Mining Co. was formed in 1943 to op- 
erate such mines, but that the pre- 
mium granted was never adequate to 
allow a profitable operation. 


White Pine Copper kesearch 


At Painesdale, Mich., The Copper 
Range Co. is currently milling from 
18,000 to 20,000 tons of copper ore 
from its Champion mine. At the same 
time, diamond drilling has been re- 
sumed on the White Pine copper lands 
in Ontonagan county, Mich. The dia- 
mond drilling program is being con- 
ducted in conjunction with develop- 
ment work driven from the Bill 
Schacht inclined shaft sunk in 1945. 
More than 8000 ft of development work 
has been completed. Underground 
workings have already contacted many 
of the previously drilled holes to check 
diamond drilling results. Experience 


to date has proven the reliability of 
the drill holes in providing a true 
measure of the thickness and copper 
content of the ore body. 


Trained Engineers Required 

According to Henry C. Woods, 
chairman of the Sahara Coal Co., and 
of the vocational training and educa- 
tion committee of the National Coal 
Association, the need for a compre- 
hensive educational program to train 
future leaders is greater than at any 
time in the history of the coal indus- 
try. 

Speaking before a father-son audi- 
ence at the St. Louis Coal Club, St. 
Louis, Mo., Mr. Woods urged that the 
industry enlist the cooperation of high 
school and university instructors and 
officials in informing engineering- 
minded young men of opportunities in 
coal mining engineering as a profes- 
sion. 

He illustrated progress in mechani- 
cal mining of coal by his own com- 
pany’s experience. In 1932 the Sahara 
Coal Co. employed 4000 miners to pro- 
duce approximately 10,000 tons of 
coal per day from eight mines. Today 
five mines produce the same amount 
of coal with only 586 men. Mr. Woods 
pointed out that this high degree of 
mechanization calls for an increased 
number of coal mining engineers of 
which, he said, a shortage exists to- 
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COAL RECOVERY DRILL 


direct for information. 


THE SALEM TOOL COMPANY 
779 SOUTH ELLSWORTH AVE., SALEM, OHIO, U. S. A. 


... GIVES YOU LARGE Extra STRIPPING PROFITS 


Don’t let high overburden costs choke off your profits! Let McCarthy Coal 
Recovery Drills side-step your problem for you. This machine is specifically built 
for recovering coal after further strip mining is unprofitable. It bites right into the 
heart of the seam, pulling out a continuous stream of clean coal all ready for 
loading. With each McCarthy, you get 60 to 150 tons of coal every eight hours. 
The total cost, including depreciation on equipment, is less than $1.50 per ton mined, 
and you can profitably extract 50 to 70 percent more coal than was 
previously possible. See your McCarthy dealer today or write us 
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day. There are 165 American colleges 
offering degrees in engineering of 
various types, however only 33 offer 
degrees in mining and only 16 in coal 
mining engineering. 

Concerning advantages for stu- 
dents, Mr. Woods stated: “A degree 
in coal mining engineering means a 
well-rounded engineering training, be- 
cause it means that in getting such a 
degree the candidate has had geology, 
mechanics, electricity, combustion, 
coal preparation, labor relations psy- 
chology and other important subjects. 
This means a fine over-all engineering 
training, with the candidate equipped 
for specialized work in an increasingly 
desirable field.” 


Gross-Marble Washing Plant 


A new ore washing plant is under 
construction at the Gross-Marble iron 
mine of the Oliver Iron Mining Co. at 
Marble, Minn. Structural steel erec- 
tion is now under way. This open-pit 
mine is located in the wash-ore belt 
of the Mesabi. At the same time, a 
large dragline excavator is being as- 
sembled for future stripping. 


Laboratories Aid Cost Reduction 


At the joint fuels conference of the 
_AIME and ASME held at French Lick, 
Ind., J. J. Merle and R. A. Mullins, 
Ayshire Collieries Corp. stressed the 
importance of a well-organized labora- 
tory system to aid in reducing operat- 
ing costs and to provide coal sellers 
with all the required information. 

Costs of operating a laboratory sys- 
tem were reported as being relatively 
insignificant. Labor costs were given 
at less than 1¢ a ton of coal for con- 
trol laboratories located in individual 
mines and, for the central laboratory, 
the cost was less than “4o0¢ for each 
ton of washed coal produced. 


The following benefits were cited as 
resulting from the operation of the 
Ayrshire laboratories: (1) Analyses 
and services rendered by the labora- 
tory to the operating company, sales 
company and customers; (2) the lab- 
oratory works closely with the engi- 
neering department in determining 
purchase or rejection of new coal 
lands; (3) increase in realization and 
assuring maximum recovery by reduc- 
ing plant losses to a minimum. The 
Ayrshire washing plants reject more 
than 500,000 tons of refuse yearly, not 
including slurry. 


Remote Control Serves Hoist 


At the South Agnew open pit iron 
mine of the M. A. Hanna Co., near 
Hibbing, Minn., a stationary screening 
plant is served with a skip hoist oper- 
ated by a remote control device. The 
control stand is located in a 125-ft 
high tower where the operator con- 
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Operator in tower over screening plant directs hoist by remote control 


trols the hoist located in a building 
some 300 ft away. 

Two operating handles, one for rais- 
ing and lowering the skip hoist, and 
the other for the control of the hy- 
draulic brake engine are located in the 
stand. Also, a rotary control switch 


handle that serves as a back-out mas- 
ter, an emergency “stop” button that 
shuts down the complete system, and 
an “on-off” button for the control are 
located within reach of the operator. 
Only four wires are needed for the re- 
mote master switch control between 


the tower and the master switch unit 
instead of the 15 which would be nec- 
essary if the master switch were lo- 
cated on the tower. The remote mas- 
ter switch and brake valve controls 
as well as the hoist were supplied by 
Allis-Chalmers Mfg. Co. 


Laboratory control by the Ayrshire 
organization began in 1941 and was 
expanded when it became apparent 
that superior product control could be 
accomplished with a substantial’ re- 
duction in operating costs, by means 
of information furnished by the lab- 
oratory. 


lowa Coal Analyses 


In a recent publication entitled 
“Analyses of Iowa Coals,” the U. S. 
Bureau of Mines lists analytical data 
on the composition and quality of coals 
of the State of Iowa. The principal 
facts, including data on coal reserves, 
characteristics, production and uses, 
as well as concise discussions of the 
economic position of the state’s coal 
industry and the trend of development 
in recent years, are covered in the 
comprehensive report. 
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Mine Mechanization 
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Drill-Core Storage 

A contract for the construction of a 
fire-proof building at Fort Snelling, 
Minn., has been let by the U. S. Bu- 
reau of Mines. The new structure will 
be a permanent diamond drill core 
storage depot with 12,000 sq ft of 
space for storing and filing drill cores 
for any firm or individual. Cores may 
be stored with no charge and may 
be stored confidentially if desired and 
can be moved at any time by the 
owner. All drill cores will be cata- 
loged and under the supervision of 
an attendant of the Bureau of Mines. 


United Industry Urged 


According to a report from the Tri- 
State District, Dr. James Boyd, direc- 
tor, U. S. Bureau of Mines, spoke at 
Miami, Okla., on December 5 to a group 
of members of the Tri-State Zinc & 
Lead Ore Producers Association, the 
AIME, and other members of the min- 
ing industry. 

Dr. Boyd declined to discuss the 
political aspects of the position of the 
zine mining industry, but offered all 
of the scientific and technical resources 
of the Bureau of Mines to the opera- 
tors of the district. He said, “We 
hope to apply the results of this sci- 
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QUINCY MINING COMPANY 


Moe 


SHEFFIELQ == 


LY-CoP 


TRADEMARK REG. 


COPPER-MOLY 


Quincy Mining Company’s six 8 ft. x 6 ft. Hardinge Ball Mills 


BDENUM-ALLOY 


on Torch Lake, Hancock, Mich. 


Based on a 9 month test period end- 
ing June 30, 1949, the consumption 
of Sheffield Moly-Cop Balls was less 
than ¥% as much as forged steel 
balls previously used by Quincy 
Mining Company in the six mills 
shown above. The forged steel 
Regular 


Carbon Steel 
Ball 


Special Alloy 


Carbon and Alloy Steel, 
Ingots, Blooms, Billets, Plates, 
Sheets, Merchant Bars, 
Steel Joists, Structural Shapes, 
Road Guard, 
Reinforcing Bars 


Welded Wire Mesh, 
Wire Products, Wire Rods, 
Fence, Spring Wire, 
Nails, Rivets, Grinding Media, 


Forgings, Track Spikes, 


HOU 


Bolt and Nut Products 


balls were consumed at the rate of 
1.55 pounds per ton of ore ground 
as against .49 Ibs. of Sheffield Moly- 
Cop balls. 


Actual cash savings were more 
than $30,000 in nine months, des- 
pite the original higher per-ton cost 
of Moly-Cop balls. The economy of 
Moly-Cop Balls has been proved in 
mining operations all over the world. 


The harder martensitic structure 
of Moly-Cop Grinding Balls, their 
toughness right to the core, are the 
reasons for this longer grinding life 
and grinding economy. Your own 
ore-reduction costs can be reduced 
considerably, when you charge your 
mills with Moly-Cop Grinding Balls. 


SHEFFIELD STEEL 


CORPORATION 


STON KANSAS CITY TULSA 


Export Representative: 


ARMCO INTERNATIONAL 
CORPORATION 


Middletown, Ohio 


entific study to the production and 
improved methods of mining and the 
benefit of these studies will be far- 
reaching in years to come in helping 
the mining industry.” 

He expressed the opinion, from in- 
formation in his department, that 
there are still immense reserves of 
zine and lead ore in the Tri-State Dis- 
trict, and that new discoveries will 
take care of the future production 
there. 


North Dakofa Safety Record 


North Dakota has the best mine 
safety record in the nation, according 
to State Mine Inspector George B. 
Easton of Bismarck. In the past three 
and a half years there has not been 
one fatality. Of 93 mines operating 
in North Dakota last year, 79 reported 
no lost-time accidents. The most time 
that was lost was due to minor mis- 
haps, Easton said. He attributed the 
record largely to the cooperative ef- 
forts of operators and workmen. 


Heavy-Media Upgrades Fluorspar 


At the Crystal Fluorspar Co. near 
Rosiclare, Ill., Mobil-Mill heavy media 
separators have recently been installed 
by the Western Machinery Co. to im- 
prove the grade of crude ore from the 
mine and for processing into concen- 
trates for market. 


Slope Progress 


Preparations for driving the slope 
of the Lumaghi Coal Co. near Collins- 
ville, Ill., have been completed. The 
open cut has reached bed-rock and the 
remainder of the slope will be tunneled 
through the rock to the coal seam. 
When completed the slope will be 
equipped with belt conveyors. 


Steel Firms Option Canadian Ore 


A group of American steel com- 
panies have taken an option to partic- 
ipate with Canadian interests in the 
development of Quebee and Labrador 
iron ore. This announcement came 
from Jules R. Timmins, president of 
the Labrador Mining and Exploration 
Co., Ltd., and of Hollinger North 
Shore Exploration Co., Ltd., which 
have been conducting the exploratory 
work for the past few years. 


A new Canadian company, Hollin- 
ger-Hanna, Ltd., will manage the op- 
erations, and an American company, 
the Iron Ore Co. of Canada, in which 
the steel companies will participate 
with the Canadian interests, will 
finance the undertaking. 

The Iron Ore Co. of Canada has 
been given the right to lease a large 
part of the iron ore reserves in the 
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Established manufacturer of mining 
machinery wants either patterns, 
tools, and dies, or entire manufactur- 
ing facilities for: 


Jaw and Gyratory Crushers 
Apron Feeders 

Rod and Ball Mills 
Concentrating Tables 
Flotation Equipment 
Hammer Mills 


All inquiries held in strict confidence 
Address Box BSM in care of 


[ this publication. 


concessions. The Canadian companies 
were retaining ample reserves to sup- 
ply the requirements of the steel busi- 
ness of Canada as well as to anticipate 
exportation of iron ore to England 
and other European countries in the 
future. 


Participants in the venture include 
Labrador Mining and Exploration 
Co., Ltd.; Hollinger North Shore Ex- 
ploration Co., Ltd.; and Hollinger 
Consolidated Gold Mines, Ltd., from 
Canada. United States participants 
are the Republic Steel Corp., Armco 
Steel Corp., National Steel Corp., 


FLEXC 


SS 


FOR HEAVY 
CONVEYOR 
AND ELEVATOR 
BELTS OF 

ANY WIDTH 


FLE 


FASTENERS 


Wheeling Steel Corp., the Young- 
stown Sheet & Tube Co., and the 
Hanna Coal and Ore Corp. 

A great deal of additional explora- 
tory, development and engineering 
work is yet to be done in the plans 
for the iron ore development. Mr. 
Timmins said that the size of the un- 
dertaking may require from $150,- 
000,000 to $200,000,000. 


Cobalt Smelter in Production 


Cobalt, Ont., recently celebrated the 
opening of the new smelter of the 
Cobalt Chemical and Refinery Co., 
which will process local ores into 
metals, oxides, salts, sulphates and 
other forms from which a broad list 
of scarce industrial and agricultural 
chemicals will be derived. 

Initial recovery of silver and re- 
moval of most of the arsenic from the 
metal concentrates is accomplished in 
the first section of the plant, which 
is now in operation. A second divi- 
sion, also in operation, will remove 
additional arsenic, sulphur and other 
impurities. The third section recovers 
cobalt, silver, nickel, bismuth, and 
other metals in a purified state. The 
fourth section will produce oxides, 
salts and industrial and agricultural 
chemicals. 
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FLEXCO Fasteners make a tight, butt joint of great 
strength and durability . . . distribute the strain uni- 
formly. Operate smoothly over flat, crowned or take-up 
pulleys. Made of steel, Monel, Everdur and Promal. 
FLEXCO Rip Plates are for repairing and patching 


damaged belts. 


Ask for Bulletin F-100 


FLEXIBLE STEEL LACING COMPANY 
4675 Lexington St., Chicago 44, Illinois 


Strong, Smooth and 
Readily Troughing. 
Order From Your 
Supply House 


JANUARY, 1950 


Annual Meeting 
(Continued from page 50) 


terms: V. P. Geffine, vice-president, 
Cleveland-Cliffs Iron Co.; W. H. 
Hoover, president, Anaconda Copper 
Mining Co.; L. Russell Kelce, presi- 
dent, Sinclair Coal Co.; Neil W. Rice, 
chairman of the board, U. S. Smelting 
Refining & Mining Co.; John T. Ryan, 
Jr., executive vice-president, Mine 
Safety Appliances Co.; Merrill E. 
Shoup, president, Golden Cycle Corp.; 
and Howard I. Young, president, 
American Zinc, Lead & Smelting Co. 
To serve as a Director for a one-year 
term the Committee recommended 
Raymond E. Salvati, president, Island 
Creek Coal Co. As no further nomina- 
tions were submitted a unanimous 
ballot was cast for the nominees. 

Retiring Directors were given a 
vote of appreciation for their able 
service as members of the Board and 
for their devotion to the best interests 
of the mining industry and of the 
American Mining Congress. Tribute 
was paid to the memory of two mem- 
bers of the Board, James R. Hobbins 
and Grant Stauffer, who had passed 
away during the year. 

Messrs. William E. Wrather, di- 
rector of the U. S. Geological Survey; 
Thomas Miller, assistant director of 
the U. S. Bureau of Mines; Horace M. 
Albright, chairman of the National 
Minerals Advisory Council of the De- 
partment of the Interior; and Louis 
S. Cates, past president of the Ameri- 
can Mining Congress and chairman of 
the board, Phelps Dodge Corp., were 
called upon for brief remarks. 

Mr. Cates, who had recently re- 
turned from an extended trip to 
Africa spoke briefly of conditions 
there, and, on the basis of his ob- 
servations throughout the world, em- 
phasized that the United States was 
the very best place to live and work. 

Calling the meeting to a close, 
President Young urged that members 
of the mining industry make known 
their views on national policies to 
all with whom they come in contact. 
He stressed the great importance of 
maintaining our free enterprise sys- 
tem and of each member expressing 
his convictions by voting in all elec- 
tions. 

At the meeting of the Board of 
Directors Howard I. Young, presi- 
dent of the American Zinc, Lead & 
Smelting Co. was elected president of 
the American Mining Congress for 
the 17th year. Reelected as vice-presi- 
dents were Andrew Fletcher, presi- 
dent, St. Joseph Lead Co. and Donald 
A. Callahan, president, Callahan Con- 
solidated Mines, Inc. W. J. Jenkins, 
president, Consolidated Coal Co. was 
elected a vice-president to succeed 
James D. Francis, chairman of the 
board, Island Creek Coal Co. Julian 
D. Conover was reelected secretary, 
the post he has held since 1935. 
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States 


Shale Oil Costs 


The U. S. Bureau of Mines recently 
announced that the cost of producing 
commercial grade oil from shale beds 
of western Colorado now has been cut 
to a point equal to the cost of pumping 
oil from the ground. Synthetic oil is 
now being turned out at the experi- 
mental shale plant near Rifle, Colo., 
at a cost of from $2 to $2.50 a barrel. 
The synthetic oil can be used for Die- 
sel equipment, automobiles, airplanes 
and jet aircraft. 

The Rifle plant is mining a bed of 
shale which contains an estimated 
300 billion barrels of oil. During a 
recent test run the direct mining cost 
was 31.8¢ a ton. In the middle level 
the cost of mining was found to be 
only 26%4¢ a ton. 


Northwest Mining Association Annual 
Meeting 


On December 2 and 3, the North- 
west Mining Association held its an- 
nual meeting at the Davenport Hotel 
in Spokane, Wash. The two-day pro- 
gram concentrated on discussions of 
tax relief, tariff revision, exploration 
and production incentive legislation. 
Proposed changes in the laws govern- 
ing mining claims and the need for re- 
vision of mining securities legislation 
were considered. 

Members of the Association en- 
dorsed a policy warning extreme cau- 
tion in giving aid to foreign minin 
areas where low costs are achieved 
through cheap or slave labor; bet- 
ter administration of existing mining 
laws was urged and a willingness was 
expressed to cooperate in working 
out such amendments that will not 
cripple nor destroy the time-honored 
system of location and acquisition of 
mining claims. On the important sub- 
ject of taxation the group stated that 
unwise taxation is deterrent to domes- 
tic mine financing and the maximum 
production of metals and minerals. 
The revision of laws and rules giving 
full recognition that mining is a proc- 
ess of exhausting capital was recom- 
mended. It was stated that mineral 
production should be exempt from tax 
until the original cost has been com- 
pletely recovered. 

The Association policy declared its 
belief in a currency with the tradi- 
tional base of gold and silver, and 
called for free circulation of gold and 
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silver with the right to own and trade 
in these metals in any market restored 
to all citizens. 

Other resolutions adopted covered 
such topics as valley authorities, 
tariffs, reciprocal trade agreements, 
roads, and government lands. At the 
annual banquet, Harold J. Hull, presi- 
dent and director, Nabob Silver-Lead 
Co., was elected president to serve 
during the 55th year of the associa- 
tion. E. C. Stephens, geologist, Ana- 
conda Copper Mining Co., was elected 
vice-president. Roger O. Oscarson was 
reelected secretary. 


Utah Coal Lands Leased 


An additional 600 acres of coking 
coal in central Utah have been leased 
by the Kaiser Steel Corp. bringing the 
total of new coal deposits under lease 
to the company to 3640 acres with an 
estimated coal supply of more than 
36,000,000 tons. The deposits were 
sought in connection with the recent 
blowing in of a _ second 1200-ton 
daily capacity blast furnace at the 
Kaiser plant at Fontana, Calif. 

Present coal reserves held by the 
company are expected to supply the 
two furnaces at capacity for over 40 
years. 


Sunrise Mines 


Sunrise Mines, Inc., Billings, Mont., 
has started operations on the Eureka 
mining claim at Basin, Mont. A com- 
pressor will be installed immediately. 
The company has also acquired the old 
Jib Mining Co. properties at Basin 
which will be operated. 


Carlton Mill Progress 


Construction of the Carlton Mill of 
the Golden Cycle Corp. in Cripple 
Creek, Colo. is progressing satisfac- 
torily. Early in December it was an- 
nounced by Merrill E. Shoup, presi- 
dent of the corporation, that the new 
mill will be ready for trial runs by 
the fall of 1950. Completion of the 
$1,500,000 milling plant will join 


with the Carlton Tunnel in giving 
Cripple Creek a renewed economic 
life by providing the means of process- 
ing low-grade ores heretofore un- 
profitable. 

Mr. Shoup said that the Carlton 
tunnel will “dry up” the region to a 
depth of 3200 ft, adding 1100 ft to 
the available ore underlying the 


Carlton Mill will be ready for test runs by fall 1950 


Roosevelt tunnel. As the water level 
falls and new underground territory 
is opened, new discoveries are antici- 
pated. Mr. Shoup noted that in 1948 
the Bobtail vein of the Ajax mine was 
tapped for rich ore at a depth below 
2700 ft. A large tonnage of new ore 
has been opened up in the Cresson 
mine below the 20th level. The Cres- 


son Company is installing an electric 
hoist capable of hoisting from a 
dept of 4000 ft. 

The new mill will have a daily 
capacity of 1000 tons. It is built in 
units which will permit efficient and 
economical treatment of smaller 
amounts. If necessary, the capacity 
can be increased to 1500 tons a day. 
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Colorado Mining Association Plans 
Meeting 

In cooperation with other mining 
groups, the Colorado Mining Associa- 
tion has planned a meeting in Denver, 
Colo., to take place February 2-4. The 
convention headquarters will be the 
Shirley-Savoy Hotel and the Brown 
Palace and Cosmopolitan Hotels will 
also be used. 

On the evening of February 3 the 
gold and silver banquet will take 
place. On February 4 the Sowbelly 
dinner will be staged at the Shirley- 
Savoy Hotel’s Lincoln Room. 

General entertainment features are 
being arranged under the direction 
of Blair Burwell, president, Mineral 
Engineering Co., Paul Harrison and 
and Melvin Brugger. 


Coeur d'Alene Deep Discovery 


The Polaris-Silver Summit Mining 
Co. has made the first deep major 
ore discoveries in the silver belt east 
of the Sunshine mine near Kellogg, 
Idaho, both of which are on the 
3000-ft level in the Polaris-Silver 
Summit shaft. The first discovery 
was in Silver-Summit ground where 
prospect work revealed a large silver- 
copper vein which has been proven 
for 800 ft in length in widths varying 
up to 15 ft. The company has 


completed a winze to a depth of 
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This newly developed nuclear instru- 


ment is a practical tool for the pros- 
pector, assayer and physicist. It is an 
optical instrument which gives a clear, 
distinct visual statistical count of alpha 
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plete with carrying case, quencher, 
radio-active samples and instructions 
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600 ft below this level and found the 


vein again on the 3200 level, while 
crosscutting is going forward on the 
3400. 

Flotation concentrates from this 
orebody average about 18 percent 
copper and from 700 to 1000 ounces 
of silver per ton. This is a new vein 
north of any other previous discovery. 
The second strike was a considerable 
distance further south in Polaris- 
Silver Dollar territory where a cross- 
cut opened the Chester vein system, 
revealing 4 ft of silver-copper ore. 
This same vein system has proven 
highly productive in Sunshine terri- 
tory a mile further west. 

About 8000 ft further east the 
Coeur d’Alene mines is prospecting 
this Chester zone on the 2800 level, 
and 18,000 ft further east the Ameri- 
can Smelting and Refining Co. and 
the Day Mines are sinking a shaft 
to the 3000-ft level. This work is now 
completed as far as the 2400 level. 

Three miles further east the Hecla 
Mining Co. has started development 
work driving a long crosscut tunnel 
on a group of claims covering an 
area two miles square. The U. S. 
Bureau of Mines mentions this tun- 
nel work as being a record piece of 
underground development, stating 
that the tunnel was driven a distance 
of 4483 ft in 213 days’ time. The work 
was done by contractors who em- 
ployed four six-hour shifts and 
used original methods and devices 
new in tunnel work, including an 
improved “cherry picker” and an air- 
water device to dispel smoke and gas. 
This consisted of a large electric fan 
mounted on an armoured car and 
equipped with air and water hose con- 
nections. As soon as the blast was fired 
this machine was pushed as near to 
the face as possible and the air, water 
and fan turned on, creating a heavy 
fog that quickly disposed of the air 
and gas, permitting mining operations 
to be resumed in a matter of minutes. 


Sunrise Exploration Program 


Sunrise Mines, Inc., has started a 
preliminary program of sampling, ex- 
ploration and development at the 
Eureka mine, one of the claims in the 
Jib group at Basin, Mont. The Jib 
property is held in lease from the 
Jefferson Development Co., and con- 
sists of more than 400 acres of 
patented mineral land, or 16 lode 
and four placer claims, and two mill- 
sites. A new compressor house was 
built at the property in September 
and a new M-60 Worthington com- 
pressor installed. A crosscut now being 
driven has reached the footwall of 
the vein that is the primary objective 
of the development work. The vein 
will be further crosscut and drifting 
commenced as soon as the hanging 
wall is reached. The vein carries 
gold, silver and lead values. Jack 
Kogolshak, president of Sunrise 
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Drill holes down to 1%"’ 
diameter with Rock-Bit’s In- 
traset Drill Steel. Supplied in 
all popular sizes, with shanks 
to fit any hammer. The tung- 
sten carbide tip cutting edge 
steps up drilling speeds 3 to 1 
over conventional types, to re- 
duce drilling costs. 


After two years of field tests, 
involving 25,000 pieces of In- 
traset steel, the life expectancy 
of Intraset has shown an in- 
crease of 100 to 1, in compari- 
son with a steel bit, and in 
some operations 200 to 1. One 
piece construction—no threads. 


Put our broad experience 
with suspension roof supports 
to work in cutting your costs— 
boosting your output. Write us 
today! Rock Bit Sales & Service 
Co., 2514 East Cumberland St., 
Phila. 25, Pa. Branch: Asheville, 
N. C. A complete Line of Pneu- 
matic Tool Accessories. 


ROCK-BIT’S 


Vutraset 


DRILL STEEL 
TUNGSTEN CARBIDE TIPPED 


\ 
| 
| 9 
| DRILL 
STEEL 
f 
>» 
| | 
| 


| 


Mines, has stated that the company 
is in the process of working out initial 
plans for a custom milling program 
which will be constructed on the Jib 
property, providing sufficient ore is 
available from adjacent mines in the 
Basin district. 


Copper Mines Increase Work Week 


The middle of November, mining 
companies in the Miami district of 
Arizona announced their plans to re- 
turn to the six-day work week. The 
four companies involved are Miami 
Copper Co., Castle Dome Copper Co., 
Inspiration Consolidated Copper Co., 
and International Smelting and Re- 
fining Co. 

Since early summer the copper com- 
panies had been working a five-day 
week because of the lessened demand 
for copper and the lower price for the 
metal. 


Smelter Modernizing Plan 


Earl R. Marble, manager of the 
Tacoma Smelter of the American 
Smelting and Refining Co. at Tacoma, 
Wash., is looking forward to com- 
pletion of a comprehensive two-year 
program of enlargement and remodel- 
ing in the spring of 1950. March or 
April has been set for the finish of 
the big project which has proceeded 


with large financial outlay during the 
past year and a half. Two mills are 
being put in with a capacity of 100 
tons per hour each, and the smelter is 
also revamping its sack-handling sys- 
tem, and providing additional fine ore 
storage capacity of 20,000 tons. 

In the new arrangement, ores will 
be taken directly from incoming ships, 
crushed, and immediately placed in 
the fine ore bins instead of being 
stored on the ground. 


Rosebud Placer Mining 


Placer mining is scheduled in 1950 
on a broad scale, in the Rosebud area, 
north of Lovelock, Nev., by Constant 
Minerals Separation Process, Inc. The 
company has installed a gravel screen- 
ing plant, and is working material 
carrying commercial quantities of 
gold. The unit was the first of a num- 
ber of portable plants the company 
plans to install on its property, em- 
bracing 6000 acres and estimated by 
the management to contain 150,000,- 
000 cu yds of gold-bearing gravel. 
Holdings of the company include 
claims that were worked during the 
depression years in the Rabbit Hole 
field by “gold snipers” with crude 
washing devices. Some are said to 
have taken small fortunes from the 
deposits. Scores of men and women 


were working at Rabbit Hole when 
the outbreak of the war halted ac- 
tivities. 


Uranium Group Formed 


Forty-four men interested in the 
development of uranium mining in the 
four corners area of Utah, Arizona, 
Colorado and New Mexico formed the 
Independent Uranium Producers As- 
sociation at a meeting in Moab, Utah, 
in November. George Burck, in charge 
of the session, said members of the 
group plan to urge exploration of ore 
bodies, construction of roads to min- 
ing areas, study of technical develop- 
ments and higher prices for uranium 
ores. 


Sunset Company Develops Orebody 


Sunset Minerals Co., operating the 
old Liberal King mine in the Pine 
Creek area of the Cocur d’Alene dis- 
trict of Idaho, is driving a raise from 
the 1000-ft level to the 800. An ore- 
body has been opened assaying 12 per- 
cent lead, 18 percent zinc and 4 oz 
silver per ton, according to Bliss 
Moore, general manager. Net profits 
of the mine for September, 1949, 
totaled $5000. The company ships its 
concentrates to the AS&R smelter at 
East Helena, Mont. 


HI-SPEED HORIZONTAL 


— DRILLS — 


New Traction Drive with Forward and Reverse 


PARIS MANUFACTURING COMPANY 


Delivering 
6-INCH SHOT-HOLES 


READY FOR LOADING 


AT BETTER THAN 
A FOOT A MINUTE! 


The new Parmanco Hi-Speed Hori- 
zontal Drill is completely redesigned 
around a 40-H.P. engine with four drill- 
ing speeds which, in field tests, has cut 
one-third off the footage drilling time:— 
a cost-per-drilling-foot saving that we 
are passing on to the strip mine opera- 
tor and contractor at no increase in our 
price. In addition, the drill is equipped 
with a starter and generator, dual type 
front wheels, truck type rear axle with 
mechanical brakes and a traction drive 
with both forward and reverse. 


For BOTH MINES and CONSTRUCTION 


PARIS, ILLINOIS 
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Mike Horse Mine Closed 


Production of lead and zinc has 
been stopped at the Mike Horse 
Mine of the American Smelting and 
Refining Co., located 52 miles north- 
west of Helena, Mont. General super- 
intendent A. E. Haeseler announced 
on Dec. 3 that operations in the Mike 
Horse mine and mill would cease im- 
mediately. About 110 men were laid 
off, but 30 others will carry on an 
exploration program in the mine. 
Low lead and zine prices were held 
as forcing the shutdown. Resumption 
of work will depend on future prices. 


respect to actions in restraint of trade 
when the monopolistic action is not 
reasonably related to wages, hours, 
health or safety of employes.” 


Wheels of Government 
(Continued from page 49) 


Social Security 


The Senate Committee on Finance 
has now set hearings to begin January 
17 on H. R. 6000, the Social Security 
expansion bill passed by the House 
during the first session of the present 
Congress. The measure would extend 
old-age and survivors’ insurance to an 
additional 11,000,000 individuals over 
and above the 35,000,000 persons now 
covered. Increases ranging from 50-150 
percent would be granted in the bene- 
fits now currently received by 2,600,000 
persons. All persons covered by old-age 
and survivors’ insurance would be 
granted permanent and total disability 
insurance, with benefits computed on 
the same basis as for old-age benefits. 
The program would be financed 
by raising from $3000 to $3600 
the amount of total annual earnings 
on which benefits would be computed 
and contributions paid, together with 
increased rates of payroll tax. Em- 
ployers and employes would continue 
to share equally in the tax, the rate 
for each being as follows (Since 1936 
the rate has been 1 percent): 1950, 114 
percent; 1951-1959, 2 percent; 1960-64, 
2% percent; 1970 and thereafter, 3% 
percent. 

H. R. 6000 would break up the im- 
portant practice of “block-leasing” in 
the mines of the West by including 
under Social Security a man employed 
“as a lessee or licensee of space in any 
mine where substantially all of the 
product of such services is required to 
be sold or turned over to the lessor or 
licensor.” 

Robert M. Searls of San Francisco 
and other qualified representatives of 
the American Mining Congress will 
appear before the Finance Committee 
to urge amendment of H. R. 6000 
to protect independent contractors 


(“block-leasers”) in their rights, cus- | 


toms and practices which have endured 
for 100 years in this country and 
for over 700 years in England. 
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“VIC" 
VICTAULIC | 


Sizes—" 
through 60” 


For a permanent solution to your piping problems... you can’t beat 
VICTAULIC Couplings, Victaulic Full-Flow Elbows, Tees and other Fittings. 

Yes, sir! The COMPLETE Victaulic Line is designed to give you speedy, 
dependable piping construction...AND save you lots of extra work... 
many extra dollars! 

A simple two-bolt design for quick, easy hook-ups...only a Standard 
T-Wrench needed to make connections... long-lasting, positive-locked 
joints that will stand up under extreme pressure, vacuum, or strain con- 
ditions ... THAT'S WHAT “VIC” OFFERS YOU! 

AND AS FOR FITTING THOSE PIPE ENDS... It’s easy! “Vic-Groover” 
grooves ’em automatically in half the time of a conventional pipe threader! 
Write today for these two: 


Victaulic Catalog and Engineering Manual No. 44, “Vic-Groover” Catalog No. VG-47. 


VICTAULIC COMPANY OF AMERICA 
30 Rockefeller Plaza, New York 20, N. Y. 
Victaulic Inc,, 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 200 Bay Street, Toronto 1 
For Export outside U.S. & Canada: PIPECO Couplings & Fittings; 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N.Y. 
26TH VICTAULIC YEAR 


Copyright 1960, by. Victaulic Co. of America 


The easiest way to make enc 


VICTAULIC 


PIPE COUPLINGS AND FITTINGS 


vic’ > 

| 

| 

| 
|_| 


Long Stroke Screens 


A new type of screening system 
designed to prevent blinding in the 
handling of damp, sticky ores and 
extreme fines has been announced 
by Deister Machine Co., Fort Wayne, 
Ind. Light weight alloys have been 
used in the construction to remove 
dead weight from the head motion 


and the frame. This is claimed to 
permit the longer stroke and higher 
speed of the screening unit. The am- 
plitude of the stroke is greater at 
the feed end where the bed of material 
is deep an* is less at the discharge 
end where the bed has been thinned 
out. This feature, in conjunction 
with the high speed and long stroke, 
is said to account for the high capacity 
and efficiency of the screen assembly. 


Heavy Duty Feeders 


Reciprocating plate feeders, de- 
signed for the control and regular 
feeding of high tonnages, have been 
announced by the Bonded Scale and 
Machine Co., Columbus, Ohio. Capa- 
cities of the various sizes of coal 
feeders made range up to more than 
50 tons per hour; crushed stone, 
gravel, and heavy ores are efficiently 
handled at rates up to 225 tons per 
hour. The welded steel hopper is con- 
structed of sheet and structural sec- 
tions. It utilizes the reciprocating 
plate as the hopper bottom. This mov- 
ing plate rests on two pairs of live 
rollers mounted on four ball-bearing 
pillow blocks. 
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The feed is controlled by changing 
the throw of the eccentric, altering 
the speed of the operation, or regu- 
lating the sliding door in the forward 
wall of the hopper. ; 


Simplified Roller Chain 


The roller chain assembly known 
as the Baldwin-Rex “BA” Assembly 
has been designed to simplify dis- 
assembly and assembly of roller chain 
in the field. It is said to combine the 
advantages of riveted chain with those 
of cottered roller chain. The new de- 
velopment is being produced by the 
Baldwin-Duckworth Division of Chain 
Belt Co., Milwaukee. 

The assembly consists of a 5 ft 
basic length of standard riveted roller 
chain with a new single-pin connector 
assembled at approximately the 2 ft 
mark and at the end of the basic 5 
ft length. The connecting link em- 
ploys one detachable pin and one 
rivet. Only one pin must be removed 
to disconnect the chain. 


Fractional Second Blasting Caps 


A new line of fractional-second de- 
lay electric blasting caps has been an- 
nounced by the Explosives Division of 
Olin Industries, Inc. These new lines 
of Western Minimax caps are timed 
in 10 periods of delay. Increased 
blasting efficiency and reduced blast- 
ing expense are claimed for the vent- 
less, waterproofed caps. 


Intraset Drill Steel 


For drilling the small size holes 
for using roof bolts in mines, an In- 
tiaset drill steel is available in dia- 
meters down to 1% in. The steel is 
equipped with tungsten carbide in- 
serts and is supplied in all sizes and 
shanks to fit any drill. The manu- 
facturer claims there is a minimum 
loss of gauge in the use of the In- 
traset drill steel despite the depth of 
the hole drilled and also claims that 
drilling speeds have been stepped up 


Longest Single Conveyor 


For transporting coal at the Weir- 
ton Mine of the Weirton Steel Co. 
the Goodyear Tire & Rubber Co. has 
installed the world’s longest single 
conveyor belt. More than 22,000 ft of 


of 300 fpm. Coal dropped at the wash- 
ery end will dump into a waiting 
barge on the Monongahela river 36 
minutes later. 

Installation as a single belt was 


belting was furnished for the haul 
through the tunnel and return. The 
belt weighs approximately 122 tons; 
construction consumed 152,798 lb of 
rubber, 50,941 Ib of cotton and 39,754 
Ib of steel cable. 

The belt is 30 in. wide and will be 
required to deliver approximately 250 
tons of coal per hour at a belt speed 


made to eliminate the hazards and 
added operating costs of transfer 
points. Conditions required an ab- 
solute minimum of shrinkage as only 
40 ft was available for a takeup ar- 
rangement. As installed, the steel 
cord belt required about 25 ft of take- 
up despite the 22,000 ft length of the 
belt. 
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three to one over conventional steels. 
The one piece construction of the 
drill steel eliminates threads. The 
unit is available from Rock Bit Sales 
& Service Co., 2514 East Cumberland 
St., Philadelphia. 


Magnetic Separation 


For the treatment of finely ground 
magnetic iron ore, the Jeffery Manu- 
facturing Co., Columbus, Ohio, has 
developed a new laboratory unit em- 
ploying the patented Jeffery-Steffen- 
sen counter-flow principle of magnet- 
ic separation. It is stated that these 
separators are being used in the 


| 


treatment of low grade iron ore, 
taconite, and on eastern magnetite. 
They are used also for the recovery 
of magnetic media in the heavy media 
process. 

Units are available in one, two, 
three or more sections. Each section 
is integral being independent of other 
sections except for the drive. 


Light Weight Sinker 


A new model 35 sinker rock drill 
has been announced by Independent 
Pneumatic Tool Co., Aurora, Ill. The 
35-lb class drill features powerful, 
constant blowing and strong rotation. 
Rigid field tests have been made with 
the model 35 on such applications as 
horizontal drilling in mines and quar- 
ries when mounted on a Thor sinker 
leg and equipped with tungsten car- 
bide bits. In coal mines the model 
35 was fitted with front and back 
head lugs for easy sliding on boards 
for “snake hole” drilling. 


Mobile Diesel School 


To help users of General Motors 
Diesel engines, the Detroit Diesel 
Engine Division has placed in the 
field two mobile Diesel engine train- 
ing schools manned by competent 
factory instructors. Each unit car- 
ries all the equipment needed for a 
two-day course in advanced Diesel 
engine mechanics. 


The schools operate throughout the 
year on schedules arranged through 
the Division’s distributors and deal- 
ers. The project visits both east and 
west of the Mississippi River where 
GM-Diesel-driven equipment is as- 
sembled. Mobile training schools 
have proven to be a valuable service. 
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— Announcements — 


Austin Goodyear has been appointed 
as assistant to B. T. Moffatt, vice- 
president in charge of sales for 
Hewitt-Robins Inc. 


Albert G. Crockett has been made 
manager of distributor sales for Mack- 
International Motor Truck Corp. In 
this position he will head up Mack’s 
entire domestic and Canadian whole- 
sale organization of some 500 dis- 
tributors. 


W. G. Klaus has been named office 
sales manager for the Four Wheel 
Drive Auto Co. and G. F. DeCoursin 
has been named field sales manager. 


J. Robert Bunch has been named 
sales representative to assist J. D. 
Alexander in the Cleveland sales of- 
fice of American Wheelabrator and 
Equipment Corp. 


Robert B. Colgate has been elected 
a director of the American Car & 
Foundry Co. 


Ralph Hanes 
director of ad- 
vertising and 
sales promo- 
tion for the 
Dodge Manu- 
a.¢ 
ing Corp., 
manufac- 
turers of pow- 
er transmis- 
sion machin- 
ery. Since 1942 
Mr. Hanes has 
been sales pro- 
motion manager of the mechanical 
goods division, U. S. Rubber Co. 


has been appointed 


Albert I. Edwards has been named 
basic industries machinery specialist 
for Allis-Chalmers Mid-Atlantic re- 
gion. William D. Busch, former 
crusher sales application engineer has 
been appointed to the Youngstown, 
Ohio, district office as a sales repre- 
sentative. 


Robert W. Persons, who has been 
associated with Crucible Steel Co. of 
America since 
1930 specializing 
in sales and ap- 
plication services 
for drill steel and 
allied products, 
has been appoint- 
ed product sales 
manager of the 
company’s drill 
steel division. 
Before joining 
the Crucible Steel 
Co., Mr. Persons held posts with the 
Ingersoll-Rand Co., and was a drill 
engineer with the George J. Atwell 
Foundation Corp. 


Howard H. Pruneau, formerly a 
sales engineer for the Worthington 
Pump and Machinery Corp., has been 
promoted to the post of construction 
equipment regional supervisor for the 
Mid-west territory with headquarters 
in Chicago. 


John A. Slenker has been named 
manager of operations of the Duluth 
district of the American Steel and 
Wire Co. He succeeds L. J. Westhaver 
who was appointed manager of oper- 
ations of the Geneva Steel Co. 


CATALOGS AND BULLETINS 


TRANSPORTATION STEEL. Jones 
and Laughlin Steel Corp., Philadelphia. 
A 32-page brochure entitled “The Trans- 


portation Steel” describes Otiscoloy, a 
low alloy, high strength steel widely 
used in the transportation industry. Com- 


plete technical data including the physical 
properties of Otiscoloy is enlivened with 
stories and illustrations of fabricating 
operations and finished products. The ap- 
plication of Otiscoloy to mining equipment 
is covered in the publication. 


POWER TRANSMISSION AND 
LIGHTING. Mines Equipment Division, 
Joy Mfg. Co., St. Louis. A 12-page, 
two-color bulletin provides ordering num- 
bers, descriptions and prices on hundreds 
of portable power transmission and light 
assemblies for industry. 


RECOVERY OF COAL FINES. Den- 
ver Equipment Co., 1406 Seventeenth St., 
Denver 17. A new bulletin is available 
describing how Denver “Sub-A” flotation 
recovers and cleans waste coal fines at a 
total cost of 20c to 50c per ton of recov- 
ered coal. Photographs illustrate what 
happens when coal fines and ash materials 
are conditioned with kerosene and fuel oil 
and then subjected to sub-aeration. The 
bulletin covers the typical flowsheet, pre- 
liminary laboratory testing, sources of 
feed, and the equipment required to re- 
cover coal fines. 


FLUID DRIVES. Link-Belt Co., Chi- 
cago 1. A new 28-page catalog and 
engineering data book has been released 
to replace previous catalogs on this sub- 
ject. The Link-Belt Electrofluid Drive, 
“ED” type, is now made in a greater num- 
ber of sizes, up to 30 hp. The book shows 
the expansion of the line of fluid drive 
motors for a great variety of applications. 
Types, sizes, arrangements and dimensions 
of units available; features of construc- 
tion; advantages to the user; selection 
tables; typical examples of fluid drive se- 
lections; and numerous photographs of 
actual installations are covered in the new 
publication. 


ADJUSTABLE SPEED. General 
Electric Co., Schenectady 5. Five new 
publications offered by the company 
cover specific phases on adjustable speed. 
Numerous charts, photographs and _ dia- 
grams are included in each booklet. Both 
AC and DC adjustable speed motors, pack- 
aged adjustable speed drives, and various 
electronic devices which provide adjust- 
able speeds are covered in the publication 
entitled “Adjustable Speed.” ‘our other 
publications are concerned with “Adjust- 
able-Speed ACA Motors,” “Speed Vari- 
ator,” “Blectronic Speed Variator,” and 
“Thy-Mo-Trol Adjustable-Speed Drives.” 
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Established 1902 
HOFFMAN: BROS -DRILLING:CO. 
CONTRACTORS 
DIAMOND DRILLING 


PUNXSUTAWNEY, PA, 
Our specialty—Testing bituminous coal lands 


Satisfactory cores guaranteed 


UNIVERSAL 


VIBRATING SCREENS 


FOR CLEAN AND 
ECONOMICAL SIZING 
OF STOKER COAL 


Type 
42” x 96” 
Double 
Deck 


Write today for Catalog No. 109 om Screens and Screening. 


UNIVERSAL VIBRATING SCREEN CO. 


RACINE, WISCONSIN 


68 


CORE DRILLING 


ANYWHERE 
“We look into the earth” 


PENNSYLVANIA 
DRILLING COMPANY 


PITTSBURGH 20, PA. 


DIAMOND CORE DRILLING 


CONTRACTORS 

' TESTING COAL AND ALL MINERAL 
PROPERTIES-USING OUR LIGHT 
GASOLINE DRILLS.. THEY SAVE 
FUEL AND MOVING COSTS..WE 
GUARANTEE SATISFACTORY AND 
PROPER CORES.. 

PRE-PRESSURE GROUTING 

FOR MINE SHAFTS...GROUND 
SOLIDIFICATION FOR WET MINE 
AREAS BY OUR STOP GROUT METHOD 
WATER WELLS AND DISCHA t 
ROUTED 
DRILL INSIDE MINE DRILL 


MOTT CORE DRILLING CO. 


HUNTINGTON. W.VA. 
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Watch a Gardner-Denver Continuous Feed Drifter in 
action. The operator merely sets ’er up and spots the 
hole—the drill does the work—fast! Self-adjusting feed 
responds automatically to bit penetration—is regulated 
by the type of ground being drilled. Maximum drilling 
speed is maintained at all times, as time-wasting manual 
adjustments are not necessary. The long-wearing “slow- 
motion” piston feed motor uses but 3% to 5% of the 
total air consumption of the drill. Write today for 
complete information. 


Notice the centralized controls—the single 
air hose—the simple, single-column set-up. 


GARDNER-DENVER CF89H Continuous Feed Drifter. 


GARDNER-DENVER since 1859 


Gardner-Denver Company, Quincy, Illinois 


In Canada: Gard 


Denver C 


y (Canada) Ltd., Toronto, Ontario 
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Nickel-Iron-Alkaline 
Edison Battery 


Model 
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More Light Highest Beam 


25% 


Candlepower 
| 
| 
Tough Nylon Plas: 
Battery Contain: 
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Every feature for finer service! 


The latest and finest development of the world- 
famous EDISON Electric Cap Lamp is the new R-4 
that gives you more! 

More light . . . even greater dependability . . . in- 
creased effectiveness . . . enhanced durability—all are 
yours in the Model R-4, new from headpiece to bat- 
tery case, for finer safety and better mining efficiency. 

Let us prove to you how R-4’s many extra advan- 


can benefit y ration. We'll gladly 
Gap Lamp 


MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STREETS ..... . PITTSBURGH 8, PA. 
At Your Service: 48 BRANCH OFFICES in the UNITED STATES 
MINE SAFETY APPLIANCES CO. OF CANADA LIMITED - Toronto, Montreal, Calgary, Winnipeg, V , New Glasgow, N.S. 


Representatives in Principal Cities in Mexico, Central and South America CABLE ADDRESS; “MINSAF” PITTSBURGH 
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